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[CONCLUDED FROM PAGE 227.] 

On Turbine Water Wheels.—Having completed our remarks upon 
reaction water wheels, by endeavouring to show that they are not 
superior in effect to undershot wheels, unless when acting in back- 
water; we will now proceed to consider the turbine of M. Fourneyron, 
which—whether employed upon falls as low as three feet, or as high 
as 354 feet-—whether immersed in backwater or not—realizes contin- 
ually, with remarkable uniformity, a proportion of usefui effect quite 
as great, in comparison with a given power expended, as can be ob- 
tained from the best overshot wheels, working under the most favora- 
ble circumstances; in other words, whilst the co-efficient of effect be- 
longing to the turbines, continually approximates to 0.800, it remains 
nearly invariable, under all circumstances of fall and position; this pe- 
culiar wheel possessing the remarkable property of being equally ef- 
fective and suitable, in almost every situation where water wheels can 
be used as motors. 


The turbine, or water wheel invented by M. Fourneyron, is like 
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the reaction whecl, formed of cast iron, (often in a single piece,) and 
like it, is usually made to revolve horizontally about a vertical axis. 

In the following sketches, c ¢ represents a horizontal section of the 
wheel rotating in the direction of the arrow, about a vertical axis 
passing through a pipe attached to the fired disk d d; which disk is 
surmounted by a series of guides, curved in a particular manner, 
whereby the water is conducted to the wheel, made to issue tangen- 
tially, and press upon the curved buckets perpendicularly, or nearly 
so, thus producing a revolving motion. 

The admission of water from the upper level to act upon the wheel, 
is regulated by an annular sluice gate, which envelopes the curved 
guides, and shuts down upon the fixed disk; when this sluice gate js 
raised, the water issues out between the curved guides and turns the 
wheel; when closed, a water tight joint is formed, and none can pass 
to the lower level; all which will be easily comprehended, from an 
examination of the following description and diagrams. 


Fig. I. 


General Description of a Turbine. 


Fig. I exhibits part of a horizontal section of a turbine; in which 
c cc shows the wheel turning in the direction of the arrows; d d, the 
fixed disk, with its curved guides attached, the spaces between which 
are the sluices whence the water issues, and presses upon the curved 
buckets of the wheel; g, the shaft pipe, which sustains the fixed disk 
in an unchangeable position upon its lower extremity, and is itsel! 
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sustained at its upper end by the carpentry above the forebay ; through 
this pipe the shaft of the wheel h rises to communicate motion to the 
works driven by the turbine; the open annular space between d and 
c represents the place of the sluice gate, which is a short portion of a 
thin hollow cylinder of cast iron, moving vertically, in contact with 
the fixed cylinder n n, at its upper part, and closing down water 
tight upon the fixed disk; wooden blocks are screwed upon the inside 
of the annular sluice gate, which slip between the curved guides and 
are rounded above and below, in order to improve the ajutage, and 
thus facilitate the efflux of the water, as is more clearly seen at fand 
e, Fig. Il. 
Fig. II. 


h 


vl™ 


Cuda 


Fig. II exhibits a vertical section of a turbine; a a, the surface 
of water in the upper level, or forebay; 5 4, the surface of water in the 
lower level, or tail race; cc, the wheel with buckets curved in plan; 
d d, the fixed disk and curved guides firmly supported by the shaft 
pipe g; e e, the annular sluice gate, with its wooden internal cushions 
Jf, to improve the ajutage; gg, the shaft pipe; h, the shaft upon 
which the wheel c c is firmly fixed at its lower part, so as to carry the 
shaft with it in its movement of rotation; this shaft runs upon a suita- 
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ble step, cr pivot, at o: i 7, two vertical rods, which, with a third not 
seen in the sketch, are attached to the annular sluice gate at equal dis- 
tances apart, and which being all acted upon equally by an arrange. 
ment ofscrews and spur gear, raise or depress the annular gate with 
perfect regularity; & k, a leather collar,extending entirely around the 
upper circumference of the annular sluice gate, which collar being 
pressed outwards by the water, against the concave surface of the 
concentric fired cylinder n n, effectually secures this joint in a man- 
ner that prevents leakage; //, the forebay, the water of which has free 
communication with the sluices of the turbine, by the whole circular 
space from *# to &; and finally, m is the ¢ai/ race through which the 
water escapes, after having actuated the turbine.” 

To illustrate still more clearly the construction and mode of opera- 
tion of the turbines, we subjoin a brief extract from a paper on this 
subject, by George Rennie, Esq., F. R. S.. &c., published in this jour. 
nal for 1840, and also reprint the wood cuts accompanying that paper. 

VerricaL SEcTION. 
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* We will here observe that the curves of the buckets of the turbine, and of the guides 
upon the fixed disk, must be traced in a particular manner, which it requires some study to 
master; and that without a close attention to this point, these wheels may fail to realize a 
proper degree of useful effect, as was the case with several in France, which were not con- 
structed with sufficient care. 
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Description of the Engravings. 


L, beam with which the lever of the brake is connected by a spring 
balance marked D. W, water level. F, friction wheel. D, dynamo- 
meter. 

a, Main axle of the turbine. 

b b, Shaft pipe enclosing it 

C C, The lower part, or shell, of the turbine wheel. 

dd, The curved buckets, or vanes, against which the water presses 
in escaping between them from the wheel. 

ee, The curved guides upon the fixed disk. 

Jf, Rods and screws for manauvring the annular sluice gate. 

g g, The annular sluice gate. 


Tor View. 
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«“ Operation.—To set the machine in motion, the sluice g g is drawn 
up by means of the screws and bolts ff Then the water which is 
continually resting on the fixed disk P P, with the pressure of the 
whole fall, immediately issues out between the curved guides, and 
impinging upon the curved buckets of the turbine, causes it and the 
main shaft, with all its machinery, to revolve rapidly.” 

Such is the description of Mr. Rennie, which is reprinted at the risk 


of repetition, with the particular purpose of drawing attention to the 
25* 
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Brake, or Friction Dynamometer, of M. De Prony, by wmeans of 
which the useful effect of the turbine has been usually measured. 

The drake consists simply of two stout pieces of wood, embracing 
a smooth wheel firmly fixed upon the shaft of the turbine, and cut 
out concave to fit, or nearly fit, this wheel; these collar beams are 
connected together, by two screws with heavy nuts and washers, by 
means of which they may be made to embrace the fixed wheel, with 
any necessary degree of force, or even to stop its motion. 

To one of these beams, a long lever is attached, and connected at its 
outer end, either by a spring balance or a scale and weight, with some 
fixed point of the building. 

This is the whole machine (see the sketches) which, as a dynamo- 
meter, is remarkably accurate, as well as perfectly simple; all that is 
necessary is, that the friction should be made regular, and the wooden 
collar beams prevented from burning; both these objects are effectual- 
ly attained, by the simple precaution of causing a small stream of 
water to fall constantly upon the rubbing surfaces of contact. 

Then the screws being set up with any moderate force, weights are 
added if a scale is used, or the spring dynamometer is made to act, so 
as to keep the lever fixed in a position perpendicular to the pull of 
the balance. 

If, when the shaft is revolving with speed, the lever remains regu- 
lated by the balance weights applied, in the position above mentioned 
without much vibration, the weight placed in the scale, (or indicated 
by the spring balance,) multiplied by the velocity the end of the 
lever would take if free to revolve, will give a correct measure of the 
net useful effect of the machine. 

It was with this simple and correct instrument, devised for such 
purposes by M. de Prony, that all, or nearly all, of the experiments 
made by M. Morin and others, upon the economical value of the tur- 
bine have been performed. 


Comparison between Reaction and Turbine Wheels. 


The wheel of the turbine alone, is not very dissimilar in general 
appearance to the reaction wheel, though totally different in its mode 
of action. 

The difference lies in the addition of a fixed disk surmounted by 
curved guides, and in an entirely different curvature given to the 
buckets; these variations change the whole character of the machine. 

The reaction wheel derives its motion solely from the reaction of 
the spouting water against very oblique vanes, so curved as to facili- 
tate this spouting to the utmost extent; whilst the water is left free to 
take its own course, in entering the wheel. 
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In the ¢urbine, on the contrary, the effect is to restrain, as much as 
possible, the spouting of the water at a high velocity, and force 
jt to act against the vanes, or buckets, almost perpendicularly by 
its pressure, and not obliquely by its impulse: hence it is that the 
curved guides are established to conduct the effluent water, and con- 
strain it to act tangentially against the vanes, which are curved around 
so much as to prevent the water from leaving them until its pressure 
is exhausted, or until, thrown outwards by centrifugal force, it drops 
from the wheel inert and almost destitute of motion. 

In the reaction wheel, the greater the velocity of the spouting water 
the greater is the impulsive reaction, and consequently the greater is 
the effect produced—but in the turbine, the less the velocity of the 
effluent water, and the less its impulse, the greater is the effect, because 
its full pressure is then made to act with more advantage. 

In fact the turbine is so planned as to satisfy, practically, the theoreti- 
cal condition which the European philosophers have established as 
necessary to the production of a maximum effect in water wheels, 
viz: that the water must enter the wheel without shock, and leave 
it without veloctty—or in other words, that it must be a wheel of 
pressure and not of impulse—which condition, fulfilled by the turbine, 
is not satisfied, but reversed by the reaction wheel; and hence it is that 
the latter ranks amongst wheels of impulse, and has an effective co- 
efficient of only about 0.400, whilst the former takes its place amongst 
the wheels of pressure, and has a co-efficient approximating to 0.800, 
or double that of the other. 

In fine, if we may be allowed to make such a comparison, turbines 
are horizontal overshot wheels, and reaction wheels are horizontal 
undershots; both being similar in action and effect to these, except 
that in consequence of the water acting in both, upon the whole cir- 
cumference at once, under full pressure, they admit of being made 
much smaller in diameter than overshot or undershot wheels; on both 
of which the water of the fall acts efficiently only by a part (sometimes 
a very small part) of the periphery. 


Experiments demonstrating the economical value of Turbine 
Water Wheels. 


The first ¢urdine established by M. Fourneyron, after he had com- 
pleted the plan of his invention, was applied toa saw mill at Pont sur 
l’Ognon, in France, and a series of experiments were there made by 
him, to satisfy himself concerning its value as a motor; but although 
these were perfectly satisfactory, he waited with commendable caution, 
until he had constructed and put in action several other turbines, (all 
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of which performed well,) before he publicly communicated the re- 
sults. 

Having obtained a patent for his invention in France, he wrote a 
very able essay which is published in the “Bulletin de la Société 
D’Encouragement pour |’Industrie Nationale,’’ for 1834, and gives a 
full description of the invention and of several turbines which he had 
then constructed; one of them upon a fall of four and a quarter feet, 
being of fifty horses power. The society above referred to, awarded 
to M. Fourneyron a prize of 6000 francs for the successful introduction 
of his wheels into use. 

The great advantages possessed by the turbines over other known 
hydraulic motors, as displayed in their work at various mill seats, soon 
attracted considerable attention upon the continent of Europe; and in 
1837, Capt. Arthur Morin, of the French Artillery, a distinguished ex- 
perimental philosopher, took up the subject with the view of fixing 
decisively, the economical value of this motor; and he made a careful, 
impartial, and prolonged series of experiments upon turbines of large 
size, which were then driving extensive mills at Miillbach and Mous- 
ray, in France. 

The record of these trials, with remarks by M. Morin, was pub- 
lished at Metz and Paris in 1838, under the title of “ Experiences sur 
les Roues Hydrauliques a aze vertical appelées Turbines,’ from 
this work we have derived most of the facts herein embodied, and it 
will be found well worth an attentive perusal, by persons interested 
in these subjects. 

About the same time also, M. Dieu, a major of Artillery, made ex- 
periments upon the useful effect of a turbine, established in the mill 
of Lepine, which trials were quoted and reduced by M. Morin, in the 
work above referred to. 

Experiments upon the available power of a turbine, were also tried 
upon one which was established at St. Blaise, in the Black forest, and 
actuated by a stream of water having the enormous fall of 354 feet! 

Finally, connected with a proposition made by M. Arago, to create 
a small fall in the Seine at Paris, and employ turbines upon it to sup- 
ply that city with water, in lieu of other contrivances now existing 
for that purpose; a commission was appointed by the Prefect of the 
Seine to conduct a series of experiments upon the turbine of Inval, 
and they particularly examined the effect of backwater upon turbines, 
arriving, as the others had done before, at the conclusion that the co- 
efficient of useful effect was not sensibly diminished, even when the 
turbine was deeply immersed in backwater. 

As the writer believes that no experience has yet been had in 
America, with durbdines at large, he is unable to quote any experi- 
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ments made here, upon a working scale; but in this case, any further 
trials than those made upon the continent of Europe, seem quite un- 
necessary to establish the value of this machine; for those experiments 
—made by different individuals, at different periods of time, upon tur- 
bines of different size, and actuated by different falls of water—cor- 
roborate each other so completely as to fix the value of the turbine, 
as an hydraulic motor, in a manner so definite and conclusive, as to be 
wholly beyond the reach of cavil or dispute. 

The following table contains a very brief summary of some of the 
results of the numerous experiments above refered to; M. Morin alone 
having made 48 separate experiments upon the turbine of Moussay, 
and 84 upon that at Miillbach. 


| 
| 
| 
| 


Ratio of the useful effect 


| 
| 


Number of turns made by 


Useful ‘effect in horses 


| Name of the Experi- 
Situation of the Turbine.| 


menter. 


to the power; or co-ef-| 


second in cubic feet. 
ficient of effect. 


Fall of water in feet. 
the wheel in a minute. 


Volume of water used in a! 


Moussay, 90) 0.690 |M. Morin. 
Miillbach, 


Lepine, 


Tnval, A Commission. 


‘St. Blaise, 40 M. Fourneyron. 


Pout sur l’Ognon, 44 [134 | 50) 5,4) 0. Ditto. 
| 
Capt. Morin concludes his account of the valuable experiments 
made by him, with the following. 
General Summary of the Experiments on the useful effect of 
Turbines. 
“From all the experiments that have now been made, which relate, 
“I. To the Turbine of Moussay, where the height of the fall, dur- 
ing the experiments, was about 24.8, feet, and where the wheel was 
immersed under water about 3} feet. 
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“II. To the Turbine of Miillbach, where the height of the fall dur- 
ing the experiments, was about 114 feet, and where the wheel was 
immersed under water about 24 feet. 

“III. Zo the Turbine of Lepine, where the height of the fall is 
about 64 feet. 

“IV. To the Turbine of Inval, where the height of the available 
fall was successively reduced from 3,85, to ,%8, feet, whilst on the con- 
trary, the depth to which the wheel was immersed was augmented 
from 32 to 5% feet. 

“WV. To the Turbine of St. Blaise, in the Black Forest, where they 
used a fall of 354,35, feet, with a turbine of 1,49, feet diameter, mak- 
ing 2300 turns in a minute, and transmitting a power of 40 horses. 


We are able to conclude: 


“I, That these wheels are equally suitable to the greatest, as to the 
smallest falls. 

“II. That they transmit a net useful effect, equal to 0.70 or 0.78 of 
the absolute work, or power, expended by the motor. 

“III, That they are able to move at velocities extremely distant, 
more or less, from that which belongs to the maximum effect, with- 
out the net useful effect differing notably from this maximum. 

“IV. That they are able to do duty under water at depths from 33 
to 63 feet, without the ratio of the useful effect to the power, dimin- 
ishing notably. 

“V. That as aconsequence of the preceding property, they use all 

‘the time, the whole available fall, since we place them belo w the level 
of the lowest waters. 

“VI. That they are able to receive very variable quantities of water 
without the ratio of effect to power diminishing notably. 

“If we unite to these valuable mechanical properties of the turbines, 
the advantage that they offer of occupying but little space, of being 
able, without great expense, and without embarrassment, to be estab- 
lished in such part of the works as we wish, of moving generally at 
velocities much superior to those of other wheels, thus avoiding gear- 
ing or recourse to the transmission of complicated motions, we con- 
ceive, without doubt, that these wheels ought to rank amongst the 
best hydraulic motors.’’ 

The striking property which the turbines have of retaining, unim- 
paired, their co-efficient of effect, or ratio of effect produced, to power 
expended, even when deeply immersed in backwater, deserves further 
illustration. 

Thus from the experiments made upon the powerful turbine at 
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Inval, which, actuated by a fall of 64 feet, drives 400 looms at once; 

it appears that, 

With a fall of 34 feet, and backwater of 34 feet, the co-eff. = 0.77 
Ditto. 2 do. do. 43 do. = 0.72 
Ditto. 1 do. do. 54 do. 


And M. Fourneyron, in experimenting upon the turbine of Pont sur 
l’Ognon, found that with the 


Wheel no¢ immersed and with 4,5, feet fall, co-eff. = 0.88 


Do. submerged 1,54 do. 3,4 do. = 0.80 
Do. do. 0,83, do. 3,4 do. 0.87 


Other experiments might be cited to the same effect, but that it seems 
unnecessary to add any thing further in order to establish the impor- 
iant fact, that backwater does not reduce the co-efficient of effect, ap- 
pertaining to turbine wheels. 

From the experiments of the French gentlemen, of which the mere 
results have been already quoted, we may with perfect safety con- 
clude; that for any fall of water whatever, above a yard high, the 
co-efficient of the net useful effect, returned by turbines, may safely 
he assumed at three-fourths of the power expended, whether the site 
be affected by backwater or not. 

Illustrations of the Utility of Turbine Wheels. 

When it is recollected that the first turbine was established at Pont 
sur l’Ognon, in France, in 1827, that descriptions of several turbines, 
with authentic accounts of their perfect success, were published in 
Paris, in 1834, and that the conclusive experiments of M. Morin were 
made public in 1838, it seems really extraordinary that the turbines 
have not yet been introduced into, or become known, in the United 
States; whilst reaction wheels, recommended only by a single one of 
the good properties of the turbine—that of acting well in backwater 
—have spread rapidly into every quarter of the Union, although they 
are very far inferior to the turbine, as an hydraulic motor; and being 
but little cheaper, must ultimately be superseded by the latter, in ad/ 
situations where economy of water is an object. 

That such an advantageous motor, should have been so long ne- 
glected by the enterprising people of America, is probably owing, in 
part, to the fact that the record of those experiments, which have so 
completely established the utility of the turbine, has been locked up 
from many in a foreign language.* 

* We must observe, however, that some unsuccessful attempts have been heretofore made 
in the Journal of the Franklin Institute, as well as in some of the English periodicals, to 


draw from the public that attention to the turbine wheels which they really deserve—thus 
in this journal for 1839, some extracts were given from the report of the French Aca- 
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Be that as it may, no more time ought to be lost in fairly testing 
the merits of these wheels upon this side of the Atlantic; for that they 
richly deserve the closest attention of the proprietors of any works im. 
pelled by water power, will appear manifest from a very few remarks, 

In the first place, they are cheap, and being made of cast iron are 
very durable; and the writer, from some examination into this ques- 
tion, is inclined to the belief, that even in the first instance, turbines 
are not likely to be much more costly than ordinary wheels of the 
same power, whilst they will certainly be much more durable, and 
therefore ultimately cheaper. 


Turbines compared with Reaction, Undershot, and Breast Wheels. 


Whilst the co-efficient of effect uniformly belonging to the turbine, 
under all circumstances, approximates to 0.800; this value in under. 
shot, reaction, and breast wheels, is only about 0.400 for the two 
former,* and say 0.500 for the latter wien unimpeded by backwater; 
and hence the great advantage possessed by the turbine as a motor, 
when compared with these, is strikingly evident, as i¢ amounts to 
100 per cent. over the two former, and 50 per cent. over the breast 
wheel. 

Thus if at the numerous reaction, and undershot mills, now in active 
use in the United States, the present wheels were discarded, and tur- 
bines substituted, by that simple act, at a comparatively small expense, 
the available power of all such mill sites would actually be doubled! 
whilst in many mills a good deal of gearing between the motor and 
the working point might advantageously be dispensed with. ‘To make 
this more clear, if we assume that any given reaction, or undershot 
millis now making 40 barrels of flour per day, then, by the mere sub- 
stitution of turbines for the existing wheels, the same mill could man- 


demy upon M. Morin’s experiments; and in 1840 an article on turbines, by G. Rennie, Esq., 
F. R. 8., &c., was republished from Herapath’s Railway Magazine, London, 1839; not- 
withstanding this, not much regard seems to have been paid to them, either in this country 
or in England, up to the present time; but the writer observes, in the late foreign periodi- 
cals, that on the presentation of a paper on “Machines recipient of Water Power,” by 
Prof. Gordon, of Glasgow, considerable interest was manifested at a late meeting of the In. 
stitute of Civil Engineers, London, and an animated discussion arose, in the course of which, 
opinions very favourable to the turbine were expressed by some distinguished profession:! 
men; and hence it is probable that this valuable motor will soon be introduced into Eng- 
land. 

* When, in a previous part of this essay, we stated that reaction, flutter, and tub wheels 
ranked with undershots, and had like them a co-efficient appreximating to 0.400; we meant, 
of course, in case they were working to the best advantage possible; for it is well known to 
practical men that as they are usually constructed and used, they consume much more water 
than the best undershot wheels, or have a co efficient often much less than 0.400; indeed the 
undershot wheels themselves seldom realize, in actual practice, more than one-third of the 
power expended, whilst the other wheels of impulse are generally still less efficient. 
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ufacture at least 80 barrels in the same time, and with the same 
consumption of water. 

Again, wherever breast wheels are now in use, with a fixed amount 
of water available, 50 per cent. may be added to the power of such 
mills by employing the turbine and discarding the others; thus for ex- 
ample, let us take the well known breast wheels at Fairmount, which 
supply the city of Philadelphia with water by pumping it from the 
Schuylkill into reservoirs 96 feet high, above the surface of the Fair- 
mount pool. 

These wheels require an expenditure of about 30 gallons of water 
falling eight feet, to elevate one gallon 96 feet into the reservoirs; or 
estimating friction, &c., at one-fifth, they have a co-efficient of near 
0.500; now by substituting for these, the turbine wheels which possess 
a co-efficient of 0.750, only 20 gallons falling eight feet would be ex- 
pended in forcing one gallon 96 feet high, into the reservoirs; or with 
the same amount of water as is now used upon the breast wheels, if 
ithe pumps were impelled by turbines, and the friction remained con- 
stant, they would force into the reservoirs, 50 per cent. more water. 

In this calculation we suppose that the turbines work with only 
eight feet fall, which in consequence of the impediment presented 
to the breast wheels at every tide by backwater, we have assum- 
ed as the average effective fall now used; but as the turbines dis- 
regard backwater, it would be proper in employing them to lay them 
lower than the breast wheels are now placed—indeed if it were conve- 
nient to follow the rule fixed by M. Fourneyron, in the supposed case 
of placing Turbines at Fairmount, they should be laid “just below the 
lowest waters of summer,” or in the plane of the lowest spring tide. 

Then in consequence of the phenomena displayed in tidal rivers, 
showing that the tide rises very slowly upon the last of the flood, and 
falls very rapidly wpon the first of the ebb; it would be found that 
with turbines laid below low water mark, an average effective fall of 
about four feet, out of the common tide of six feet, could be made 
available; or as the clear fall to common high water is now six feet 
at Fairmount, we should in this manner acquire a mean effective fall 
of four feet more, or ten feet in all, by taking proper advantage of the 
ability of turbines, ¢o act successfully in backwater; it is therefore un- 
fortunate that these water wheels were unknown at the time the mill 
buildings were erected at Fairmount, as it would scarcely be practi- 
cable now, to gain the full fall without injury to them. 

Upon these data if we calculate the effect produced at Fairmount, in 
gallons raised into the reservoirs, for every 30 gallons now used on 


the breast wheels with eight feet virtual fall; or supposed to be used 
Vou. IV, 3np Sentes.—No. 5.—NoveMBER, 1842. 26 
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upon turbines with ten feet effective descent, the following would be 
the proximate results. 


With Breast Wheels. | With Turbines. 
| 


Galls. Ft fall 
50x 8 = 240 aggregate power 
Power. Co-eff. of effect. 
240 x 0.500120 useful effect. 


Deduct friction 
of the pumps 


Galls. Ft. fall. 
30X 10==300 aggregate power. 
Power. Co-eff. of effect. 
300 x 0.750==225 useful effect. 
¢ 1-5th== 24 ‘Deduct friction 


| of the eaae — 


Galls. lifted 1 foot = 96 | Gals. lifted 1 foot = 180 


Then 96 ~~ 96 feet height of reservoir,=1) Then 180-~-96 teet height of reservoir—1} 
gallon raised 96 feet by the breast wheels, for gallons raised 96 feet by the ¢urbines, for 
every 30 gallons expended with 8 feet virtualevery 30 gallons expended with 10 feet virtua! 
fall. ‘fall. 

In fine, if turbines were substituted for breast wheels at Fairmount, 
and worked with only a little more fall than is now used, they would 
by the same expenditure of water, elevate fifty per cent. more.” 

But if it were practicable, or convenient, so to locate turbines there. 
as to avail of 10 feet virtual fall, they would, with the same expense 
of water, surpass the breast wheels in their work, (though these ar 
well planned and built,) about eighty-seven per cent.; and though witli 
the present buildings the necessary arrangements to realize the /ul/ 
fall cannot be easily made, still the above calculation demonstrates the 
vast superiority of this motor for such sites. 

As this mode of illustrating the utility of turbines seems to be weil 
suited to the purposes of explanation, the writer will now make 
similar reference to the well known water power derived from the 
Schuylkill river at Manyunk, in this state, and used there upon over- 
shot wheels. 

Turbines compared with Overshot Wheels. 

Although the co-efficient representing the net useful effect capable 
of being derived from the expenditure of a fixed amount of water, 
upon overshot and turbine wheels is identical, or approximates (0 
0.800 in both; still the latter are superior as general motors, owing t0 

* As the day is not far distant when the amount of water required to feed the breast 
wheels and their pumps, which now supply the city of Philadelphia with water for use, wil! 
equal in quantity the entire summer flow of the Schuylkill river—clear of the leakage of 
Fairmount dam, and of the amount necessary for the navigation—-it must be a gratifying 
reflection to the citizens that when that day does come, all that they have to do is to resort 
to the use of the beautiful invention of M. Fourneyron, discard all the breast wheels, and 
substitute turbines in their stead, whereby their supply of water will be at once augmenteé 
at least one half; and a resort to auxiliary works at Flat Rock, which have been projected in 
advance by the able and experienced superintendent of the water works, may thus be pos'- 
poned for another generation, if not entirely relinquished. 
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their ability to use, or make available, the allowance often made for 
backwater, and also to dispense with a great deal of gearing. 

Thus at Manyunk, where the head and fall is near 23 feet at ordi- 
nary times, it has been deemed advisable, (judiciously without doubt) 
to throw off, in setting the wheels, two and a half feet of the fall as 
an allowance for backwater; and to employ overshot wheels of but 
about 174 feet average diameter, working under three feet head; hence 
the head and fall actually employed is only 203 feet; now if turbines 
were used at that place in lieu of overshot wheels, the backwater 
might safely be disregarded, and thus the entire fall of 23 feet would 
be made useful, or about one-eighth would be added to the power of 
the mills established at Manyunk. 

Advantages similar to those we have recited, have resulted abroad 
from the employment of turbines in lieu of other wheels, and such a 
course will be the result here, for it must be particularly remarked 
that the turbine wheel is not a merely speculative or untried project, 
but a thoroughly tested and proved machine, about the utility of 
which, upon the largest scale which practice requires, not the shadow 
of a doubt can remain upon the minds of any who choose to investi- 
gale the subject. 

The turbine wheels possess another prominent advantage which we 
will now briefly illustrate; thus upon a 23 feet fall such as that at 
Manyunk, an overshot wheel of 20 feet in diameter, if running at 
its best velocity of six feet per second at the skirt, would make but six 
turns in a minute, whilst a millstone, for example, must run about 
120 revolutions in that time; hence, such an overshot wheel, if applied 
to a flour mill, would require gearing in the ratio of 20 to 1, between 
the motor and working point; but if the turbine were used in such @ 
place under 23 feet fall, it would, when working at its maximum rate 
of effect, run at least 175 revolutions in a minute, requiring no gear- 
ing whatever to get up the speed desired; consequently a considera- 
ble saving would ensue from dispensing with the spur gear, whilst at 
the same time the power consumed in driving this gearing (which is 
frequently great) would be saved or reserved for direct application to 
the work. 

In conclusion, the chief points of advantage promised by the use of 
turbines upon the millseats of the United States, may be briefly 
summed up as follows. 

1. They act with perfect success in backwater. 

2. They are not liable to obstruction from ice. 

3. They require but little gearing to get up a high velocity at the 
working point. 

4. They use to advantage every inch of fall. 
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5. They are equally applicable to very high and very low falls. 

6. They are equal in power to the best overshot wheels. 

7. They may vary greatly in velocity without losing power. 

8. They are very compact, and occupy but little room. 

9. They may be very accurately regulated, to an uniform speed, 
by means of a governor connected with the annular sluice gate. 

10. They are perfectly simple and not likely to get out of order. 

11. They are not very expensive. 

12. They are very durable. 

These, it seems to the writer, are twelve good reasons, for the adop. 
tion of turbines as the motors in all future mills erected in this country 
—indeed they would fully justify the substitution of them in place of 
most of the wheels now in use upon our mill seats; for either upon 
one account or another, the turbine is superior to all other water 
wheels, and consequently must be regarded as the very best hydraulic 
motor now known to mechanics. 

Philadelphia, Sept. 1, 1842. 
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On the Relative Values of Distances and Gradients. 


In the preceding numbers I have offered convenient and appro- 
priate formulas for computing the cost of transportation on railroads, 
and determining the effect produced on that cost by variations in the 
acclivity of the limiting gradients. I propose now to ascertain the 
value of any increase or diminution of the length of the line in terms 
of that grade; that is to say, to determine how many feet per mile the 
steepness of the limiting gradient may be increased for the purpose of 
saving one mile of distance; or what increase of distance will be justi- 
fiable in the development of a road for the purpose of reducing the 
line to a level, or of saving any given amount in the rate of ascent 
of the limiting gradient. 

For this purpose we will recur to our formula (B), which expresses 
the annual charges of the company, and write it thus— 


20+2' ,, sis ) 
cay sow fi tee + aan + 500); 


in which z' is put for the empirical, or accidental grade, in feet per 
mile, which it is desirable to relieve; ¢' the number of tons gross which 
annually ascend that grade in full trains; ¢ the number of tons net 
annually transported through the line, in both directions and in full 
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trains; ¢'' the number of tons gross carried through the line; C the cost 
of running a freight engine with its tender one mile; ¢ the additional 
cost of locomotive power for each gross ton carried one mile, and A 
the length of the road in miles. 

It will, of course, be observed that this formula is applicable only 
to roads which are used exclusively for the conveyance of freight, and 
is obtained in the supposition that all the engines are loaded to their 
maximum capacity on the limiting gradient. But in all lines used for 
general travel, the passenger trains, at least, and sometimes a portion 
of the freight trains, are much lighter than the engine is capable of 
conveying on this grade. 

In order, therefore, to express correctly the aggregate annual ex- 
penses, on such dines, and to render the equation, which it is propos- 
ed to deduce, as general as possible, we must add to the above for- 
mula the cost of motive power for the number of miles traveled by 
the engines which are not fully loaded, and the expenses incident to 
the conveyance of the whole number of through passengers, which 
are not covered by the cost of power. These expenses have already 


rh 
been stated to be a where p represents the number of passengers 


carried “through;” and if we represent by N' the number of trips 
made by engines carrying passengers and less than their full compli- 
ment of freight, and by C’ the cost of running such engines with their 
tenders one mile, the expression of the aggregate annual expenses, in 
its most general form, will become 


20 +a 14% 
a vv? o ’ "i * 
(c N' + 20 Ty =U fet" + 1000 + or + 500) 


in which only one of the terms is affected by the value of the grade. 

This is a modification of the approximate formula (A), given in a 
previous number, and is expressed in different terms, though it yields 
very similar results. 

By means of this expression we may readily compare the merits of 
two lines, of different lengths and grades, and accommodating the 
same, or different amounts of tonnage, and determine the difference 
between their values. For this purpose we have only to substitute 
for the notation the actual values of the gradients, and the lengths of 
the two lines, and calculate by the equation the annual charges which 
they respectively involve. 

It was from this expression in the simpler state in which it may be 
presented for application to a road on which the business is restricted 


exclusively to the transportation of freight, that we determined, in the 
26" 
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preceding number, the sum which might, with propriety, be expend- 
ed for the reduction of the limiting gradient. But we are not to re. 


gard that expression as authorizing a diminution of the acclivity of 


the gradient, at the expense of any augmentation of distance, unless 
the value of the increase of the distance be taken into the account. 
Any increase of the length of the line of the improvement necessarily 
involves an increase of expense for its maintenance; for the locomo- 
tive power which traverses it, and for the cars which pass over the ad- 
ditional distance. The value of this increase of the annual charges 
consequent on any augmentation A'—A is obviously 


: 20 + 2’ a 14 t 
(CN + 20S I pet" + + iGo + 500)" —h); (H 


an expression from which we are able to calculate immediately the 
annual value of any augmentation or reduction of the length of the 
road, and consequently the sum which it would be expedient to 
expend for the purpose of effecting any given reduction. 

But we have already seen that if we diminish the inclination of the 
maximum gradient any quantity z'—z2 feet per mile, we simultaneous- 
ly reduce the aggregate annual expenses the amount represented by 
the expression 


= 2 


a0 w f 4 


In order, then, to determine the change in the length of the line 
which will have the same effect on the cost of transportation as any 
given reduction of the limiting gradient, we must equate these two 
quantities, and deduce from the equation the value of distance, or 
h'—A in terms of the change of gradient. This operation produces for 
the expression of the quantity which we will be authorized to increase 
the length of a road for the purpose of reducing the limiting gradient, 
of which the ascent is 2’ feet per mile, down to any other rate z feet 
per mile, 


—— = h'—h. (I) 
in — 


ie 
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The augmentation of the length of the road adequate to compensate 
for any given reduction of the limiting grade, is therefore directly 
proportional to the original length, and reciprocally, or very nearly so, 
as the power of the engines used in the conveyance of the freight. 
The greater the tonnage which ascends the limiting gradient, the 
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greater is the distance that the length of the line may be increased in 
order to reduce that gradient any given amount per mile; and the 
greater the power of the engine kept in operation at a given expense 
per mile run, the less would be the increase of the length of the road 
for the same purpose. The greater the number of passengers that are 
carried in light trains, and the greater the proportion of the tonnage 
which is conveyed by engines loaded below the maximum due to the 
limiting grade, the shorter must be the line and the steeper the grades. 
The measure of all these influences is deducible from the formula, 
which I regard as the true equation of distance. It is expressed inas 
accurate terms as it is practicable to obtain with our present’ expe- 
rience. In course of time the co-efficients may, perhaps, be advan- 
tageously modified, to suit the more precise determination of the value 
of railway constants, which we may anticipate from the increasing 
facilities which are offered, and the more accurate observations which 
such facilities will permit. 

In order to apply the formulas, we must determine the values of 
C,C'and ec. Of the two first, C may be estimated, in ordinary cases, 
at three-tenths of a dollar, and C' at a quarter of a dollar ; and experi- 
ment will justify the assumption of a half mill per mile for the average 
increase of the cost of motive power, due to each gross ton added to 
the load of the engine—a fact which is expressed by the equation 
C=5,55 Of adollar. In the formula ¢"” is put for the gross tonnage 
of the line, consisting of passengers and freight and the cars which 
contain both, whether attached to engines conveying full or partial 
loads. 

Let us take the following case for an example. The length of the 
road, by the preliminary survey, is 30 miles; the limit grade which 
the eye and judgment have established on the profile, is 40 feet per 
mile; the anticipated freight is 60,000 tons net, and is likely to be so 
divided in direction that there will be found an annual gross weight 
of 40,000 tons ascending this limit grade. The tonnage trains are 
supposed to be full, and the gross weight of cars, freight and passen- 
gers is 130,000 tons. The number of through passengers is 20,000, 
and the power of the engines intended to be used is adequate to the 
command of 300 tons gross on a level road. Now, 

I. How much would it be good policy to expend in the construc- 
tion of this road in order to reduce the grade which limits the load 
from 40 feet down to 30 feet per mile? 

II. How much could we afford to pay for the reduction of the length 
of the road one mile? 

III. How much would we be authorized to increase the length of 
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the road in order to reduce the rate of ascent of the limit grade tey 
feet per mile? 

IV. How much would we be authorized to increase the length of 
the same road in order to reduce the limit grade ten feet per mile, in 
the supposition that no passengers are to be conveyed, and that the 
gross tonnage is all conveyed in full trains, and amounts, exclusive of 
passengers and their baggage, to 120,000 tons? 

Now we have C’ = 4; C = 33,3 ¢c = gy4g53 f = 60,000; ¢’ = 40,000; 
t’'== 130,000, and for the fourth problem 120,000; p = 20,000; h= 30: 
zx’ =40; 7 = 30, and W= 300. 

The appropriate quantities being substituted in equation (F) will 
give, in answer to the first problem, 


40,000 x 30 x (40 — 30) 


aa = $20,000: 


or, it would be worth while to expend 20,000 dollars in grading the 
road to reduce the ascent of this limiting slope ten feet per mile, pro- 
viding we do not thereby incur any increase of the cost of main- 
tenance, or any augmentation of distance. 

Again, by inserting the values provided by our data in equation 
(H) we obtain, for the solution of the second problem, in the suppo- 
sition that the passenger trains make two trips a day, or that N' = 730 


14 x 60,000 . 20,000 


730 83 20440 , 
—— 50 = 
+ 1,000 100 —— 


8 130,000 
— + — -——_. x 40,000 + —— 
ats 30 x 300 * 7 "2,000 


2,027 dollars, for the annual charge incident to each mile of the 


; eee : , . ' 100 
length of this particular road. We multiply this quantity by . 


to obtain the equivalent capital, which we find to be 3 33,783. 
It would be worth about $ 34,000 to reduce the length of this road 
one mile. 
Again, by inserting these values in equation (I) we will obtain in 
solution of the third problem 
= X 30 X 40,000 (40 — 30) _ 120 


~~ 2027 


730 3 20440 130,000 . 14x 60,000 20,000 “y 
40,000 poe sats 
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ETS %xX500 
or about four-sevenths of a mile. On such a road, the value of 
ten feet in the limiting grade is only equal to four-sevenths of a mile 
in distance, although that grade is not opposed to the heavy trade—a 
fact which should prompt us to be on our guard when we attempt to 
reduce the grades of a road by an increase of distance before we have 
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examined well into the character and amount of the trade which is to 
be accommodated. 
Finally, we shall have, for the solution of the fourth problem, 


sade zs X 30 x 40,000 (40 — 30) 40 
3 204+40 120,000 14 x 60,000 55 

3000 40,000 a . ) 
(; 20 x 300 * 49009 + S60 000 +500 


or about five-sevenths of a mile:—showing that we can increase the 
length of this road 25 per cent. more, for the purpose of reducing the 
grade any given amount when we carry no passengers, although the 
amount of freight is the same, than when the road is destined, in part, 
for the accommodation of travel. This is simply to say that the value 
of distance increases with the increase of every part of the business 
of the line; while the value of a gradient increases only with that por- 
tion of the business which ascends it in full trains, 

It may be objected to the method which is here pursued that the 
calculations are predicated on data which are exceedingly difficult, if 
not impossible, to procure, in anticipation of the experimental result. 
It is certainly true that such inquiries are not free from some difficulty 
and uncertainty; and it is also true that the engineer must overcome 
this difficulty or proceed to his work entirely at random. The values 
of grades and distances turn upon these facts, and they must either be 
regulated without regard to any principle, or by these, or some similar 
equations. The application of the equations will, of course, be some- 
what inconvenient, since they compel us to know something about 
the thing we are doing; they compel us, when we propose to cut down 
a hill or fill up a hollow, to know what it is to be done for, and to 
judge how much we shall cut, and when we shall stop. But, how- 
ever inconvenient it may be to answer such inquiries, it is not the less 
important to study the subject, and learn how to answer them by 
some better mode than mere conjecture. 

It is unnecessary to make additional application of the formule. 
They are remarkably simple and obvious, and by supplying a ready 
and convenient mode of comparing different lines, or different loca- 
tions of the same line, they remove many of the difficulties with which 
every engineer must have felt himself embarrassed in the exploration 
or establishment of important improvements. They indicate the pro- 
per and only convenient general mode of estimating the aggregate 
cost of transportation under different assumed quantities of tonnage; 
and teach us, in the location of a line, the correct value of distance— 
in the calculation of which the cost of freight is the essential element 
—and at the same time enable us so to regulate the grades that the 
transportation may‘not be improperly embarrassed, and that the com- 
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pany may not be induced to pay more for the reduction of the cost of 
freight than the reduction is worth. These are all matters of great 
interest, and questions which can never be overlooked by an engineer 
who faithfully performs his duty. Indeed, they must all be met, and 
maturely considered, at every step of his progress, or the work which 
is placed under his professional charge will be found to be a failure, 
and in all probability soon pass into the hands of assignees, or come 
under the hammer of the Sheriff. They are always objects of immense 
consequence in the decision of the great questions of general location, 
which arise in determining the proper routes for railroads of great ex- 
tent, passing through districts where different lines, having various 
pretentions, are presented, and where the comparisons of distances, 
grades, and elevations are of constant occurrence. ‘They are also im- 
portant where no such general choice is presented, in determining on 
the details of the location of every line. A road is scarcely ever sur- 
veyed on which there is not found some one gradient which controls 
the average load of the engine, and which it is desirable to reduce. 
The first point to be determined, in all such cases, is the probable 
amount of trade to be transported. This is the leading fact which 
should govern all the arrangements which are to be made witha view 
to its accommodation; and the one which has probably elicited the 
least attention of all in the construction of the railroads, great or small, 
of this country. There are some lines which were apparently in- 
tended for the accommodation of immense quantities of freight, in the 
design for which 10 computation was ever instituted for the purpose 
of ascertaining the probable amount of the trade, or the sum which that 
quantity would authorize the company to expend for the purpose of 
removing given obstructions; and there are others on which the actual 
tonnage is so small that the directors have yet been ashamed to name 
it to the public, although, in the construction of their road, they per- 
mitted arrangements to be made for its accommodation, on a scale ot 
magnificence which could hardly have been justified in anticipation 
of the trade of India. More labour has been expended in the trans- 
portation of materials for the construction of many roads than would 
have been required to effect the transportation without them of all 
the tonnage which they are destined to transmit, for all time to come. 
There is, accordingly, no return received for the absorbed capital; 
these works are failures, and they have failed in consequence of the 
disrespect of the parties by whom they were destroyed, of the first 
principles which should control every application of machinery to 
economical purposes—viz. fo make the power proportional to the 
duty to be performed—and to expend no more money for any object 
than the value of the object will warrant. Had this simple maxim 
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been kept constantly in view in the prosecution of the enterprises 
which, in this country, have characterized the last twelve years—and 
been made the test of every plan and every arrangement—there 
would have been no ruined companies, no railroad auctions, and pro- 
bably no failures. 

In discussing the important questions incident to this subject, the 
object has been to obtain fair average values of the points at issue, 
and to deliver the results of the investigation as free from algebraical 
expressions as is consistent with the necessary accuracy. In this view 
several quantities, of subordinate consequence, have been overlooked, 
and the investigation is made to turn upon the essential considera- 
tions which rule the result. And this is sufficient; for it is in vain to 
hope for the attainment of perfect accuracy in questions of this nature, 
where much uncertainty always prevails in the determination of the 
value of the data; and the solution which comes within 10 or 15 per 
cent. of the truth possesses all the accuracy that is necessary to insure 
the requisite confidence. It is not to such errors that companies may 
trace their destruction; but to the utter and entire disregard of all the 
essential quantities, circumstances, and considerations, on which suc- 
cess Was dependent. 

The ruling fact, which ought to control every movement and every 
plan, is the number of tons to be conveyed one mile. This quantity 
is made up of the absolute tonnage and the length of the line. Ifa 
locomotive engine of 50 horses power be capable of conveying the 
daily trade on a road 50 miles long, it follows that an engine of five 
horses power will be adequate to the conveyance of the same tonnage 
on a road five miles long. And if an engine of 50, or any other num- 
ber of horses power is able to accomplish the whole labour required 
on the first road, the same engine will be occupied but one hour out 
of ten in doing the work of the second road. The shorter road, there- 
fore, requires less power—engines of less weight—rails consequently 
of less strength—and admits, as we have seen, of steeper grades. 

In short, the number of tons to be carried, and the distance which 
it is to be carried, control the grades, establish the location, and de- 
termine the power; the power required fixes the weight of the engine 
which supplies it; the weight of the engine rules the strength of the 
rail by which it is supported, and the strength of the rail limits 
the weight of the car and its load. 

There are certain obvious relations between the duty to be perform- 
ed by the road and the capacity of the improvement, and the power 
of the machinery to be applied on it; and if these relations be not re- 
spected, both in the general design, and in all the detail, it can only 
be by sheer accident that the enterprise is successful. 

[TO BE CONTINUED.] 
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Memoir Descriptive of the Explosion of the Boiler of the Steambout 
Medora, in the port of Baltimore, in 1842; embodying all the 
leading facts which could be collected on the spot, and accom- 
panied by some suggestions concerning the general construction 
and management of Steam Boilers. By Bensamin H. Larnoszz, 
Civil Engineer. 


To THE CoMMITTEE ON PUBLICATION: 


Gentlemen,—I regret that several causes have concurred to make 
the memoir of the explosion of the “Medora,” requested of me in 
your letter of April 27th, and promised by me through my friend Mr, 
E. Morris, so late in its forthcoming, especially as I find that it must 
be, after all, but a brief sketch of the disaster. I have been unable to 
gather much other testimony than that which has appeared in the 
papers; most of which is but little to be relied on, coming, as it did, 
from witnesses either interested in disguising the truth, or incapacitat- 
ed by the awful circumstances of the accident, from correct observa- 
tions, or relation of the facts. The history of the occurrence is short- 
ly as follows. 

Upon the 14th of April, 1842, the Medora, a new steamboat, built 
by a company, to run between Baltimore and Norfolk, was prepared 
for a trial trip down the Patapsco. She lay at the engine builder’s 
(John Watchman) wharf, on the south side of the Basin. Her fire 
was lighted at about 2 o’clock P. M.,and about an hour after, the 
agent and some of the proprietors came on board, and she prepared to 
start. There were probably between 50 and 100 persons in her when 
she started, many of whom were workmen connected with her con- 
struction, and, as on such occasions, these persons, each deeming him- 
self to be “magna pars” of the affair, are prone to intermeddle; there 
was much crowding and confusion about the engine, and its proper 
management by the engineman was not unlikely to be interfered with. 
The pride of the workmen in the expected performance of the boat 
would naturally dispose them to do ali they could to accelerate her 
speed, and the suspicion afterwards expressed, that undue means 
were employed to increase the pressure of the steam, was not unrea- 
sonable. It has also, indeed, been supported by sufficient testimony; 
though at the same time contradicted, I am told, by one of the sur- 
viving witnesses of the calamity. 

The boat had just cast off her lines, and in backing out, had made 
one or two revolutions of her wheels, when her boiler burst. Five 
and twenty persons on board, were killed or mortally wounded; the 
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upper, or promenade, deck over the boiler, was blown in fragments 
into the air, and the forward part of the hull so shattered that she im- 
mediately sunk in ten or twelve feet water. Her engine, except in 
its connexion with the boiler, and the after part of the hull, was un- 
injured. The accompanying drawings, by their dotted lines and 
shaded parts, exhibit the form and position of the boiler before and 
after the explosion. It was placed forward of the wheel houses, stand- 
ing fore and aft, in the hold of the vessel, and rising up through the 
main to within three or four feet of the upper deck. The boiler was 
thrown upwards to the height of the top of the engine beam, or more 
than thirty feet, and, while in the air, it turned, so as to fall upon its 
side, exactly crosswise of the boat. Circumstances connected with 
the escape of the steam and water, and the resistance of the wood 
work of the upper deck, no doubt caused this singular rotation. 

The boiler, (see figs. 1 to 5, Plate I,) consists of a cylinder eleven 
feet in diameter, and nineteen feet long, supported on three legs, A, 
B, C, of the same horizontal length, and composed of sheets five and 
a quarter inches apart, connected, as usual, by staybolts. The side 
legs, Aand C, are about seven feet, and the middle leg, B, two and a 
half feet high. ‘To admit the water into these legs, the cylinder, or 
belly, of the boiler is cut away by rectangular apertures at frequent 
intervals. The lower half of the cylinder is occupied by forty-seven 
tubes, eight inches in diameter, through which the smoke and flame 
are returned forwards, from the chamber at the back of the boiler, to- 
wards the chimney in front. Between and above the rows of tubes, 
were round tie rods three-fourths of an inch diameter; horizontal and 
crosswise to the cylinder, but similar rods could not be introduced ver- 
tically between the tubes on account of the spaces between them not 
coming in a line over each other. Thus the top and bottom of the 
cylinder were not stayed by direct ties connecting them in the position 
of chords—but the top angles at either end of the boiler were braced 
by diagonal bars and rods, as shown by fig. 5,and above the tubes 
were one or two rows of longitudinal rods of one inch diameter, going 
from the forward to the after head. The sheets of the boiler were ot 
the usual thickness of one-quarter of an inch, and do not appear to 
have been of bad quality. There were two fire doors in front, for the 
introduction of the fuel into the spaces between the legs, see fig. 4; 
and in the sheet iron composing the front of the smoke chamber sup- 
porting the chimney stack, there was a small, movable, circular door 
opposite each tube, for the insertion of an instrument to clean the flues, 
when required. The number of gauge cocks was four, the lowest 


being a little above the level of the highest row of tubes. The safety 
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valve was placed upon a drum near the top of the boiler, and was, as 
will be seen hereafter, of large dimensions. 

Such was the boiler in all its parts; and its unusual size and bold 
design, must be striking to every observer. 

Anexamination of the wreck of the boiler, as it still stands in the 
yard of Mr. Chas. Reeder, engine builder, and as it is correctly exhi- 
bited in the several views presented in the drawings, clearly shows 
that it first gave way where the legs unite with the belly, and where 
the removal of so much of the metal reduced the strength of the eylin- 
der to its minimum. The explosion was downwards, carrying away 
the right hand or starboard leg, and the middle one (see figs. 3 and 4,) 
and tearing into shreads the inner sheet of the larboard leg, (see fig. 
5,) at its junction with the cylinder. The escape of the steam and 
water, principally on the starboard side, probably caused that side to 
revolve vertically in the rise of the boiler into the air, and thus would 
have made it fall upon its larboard side in the descent, while at the 
same time a horizontal revolution was effected by the forward rush oj 
the expelled fluid towards the angle made by the front and starboard 
side, this part of the front appearing to be pushed outwards. The 
boiler evidently fell first upon the hind and upper larboard corner, 
which is seen to be much crushed, while the explosion operated most 
powerfully on the front and lower starboard corner. These two cor- 
ners are diagonally opposite to each other, and this circumstance may 
account (in connection with the entanglement of the boiler in the 
fragments of the upper deck,) for the rotation. As the boiler lay in 
the hold on its larboard side after the explosion, the starboard and 
middle legs, together with the portions of the cylinder between them, 
were not entirely detached, but were so far bent backwards, and cur'- 
ed over, as to embrace the circular top, and previous to the raising 0! 
the boiler out of the sunken hull of the vessel, they had to be separat- 
ed by the chisel along the ragged lines /, g, (fig. 3.) The cutting of 
the apertures over the legs, in the manufacture of the boiler, to admi 
the water into them, left the segments of the cylinder, between the 
legs, united only by the strips of sheet metal remaining, and of these 
strips, as seen in figs. 3 and 5, not more than one half the original 
number are left, the rest being carried away by the explosion. The 
other injuries received were partly due to the rupture and partly to the 
fall of the boiler, and the numerous and extensive rents manifest the 
insufficiency of the opening first made, though large, to vent the con- 
fined fluid, and that the destruction once begun proceeds, ad Jibitum. 
as in almost all similar cases. 
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Description of the Drawings, which exhibit various views of the 
Boiler of the Medora after its explosion. 


The drawings from 1 to 5, inclusive, are by a scale of four feet to 
the inch. 

Fig. 1 is a view of the darboard side of the boiler. 

a, the four gauge cocks. 

band c, rents in the side of the boiler, where the rivets are torn 
out. 

d, d, d, other rents. 

e, place of the safety valve. 

f, corner upon which the boiler pitched after being projected in the 
air by the explosion; and within the crumplings of the iron at this 
corner, a piece of timber, torn from the deck, was still inclosed, when 
this drawing was made. 

Fig. 2 is a view of the back of the boiler. 

a, the man hole. 

b, 5, 6, holes left by fragments blown out in the explosion. 

Fig. 3 is a view of the starboard side of the boiler. 

a, a, holes cut by a chisel. 

Fig. 4 is a view of the front of the boiler. 

d, d, the fire doors for the admission of fuel. 

The 13 tube holes shaded darkest have their tubes still in them, 
the remaining tubes have been removed since the explosion, but were 
uninjured by it. 

Fig. 5 isa vertical section through the length of the boiler; the 
dotted lines, in this and fig. 2, showing the original outline of the 
boiler, the water legs, &c. 

a, the back smoke box. 

b, the front ditto. 

Fig. 6 is a general sectional view, showing the position of the boiler 
and of the chief parts of the machinery. Drawn by a scale of 30 feet 
to the inch. 


The construction of the boiler, and the manner of its destruction, 
having been thus described, I proceed to estimate its strength from 
the data I have procured, together, and in comparison, with the pro- 
bable pressure of the steam at or near the time of the explosion, and 
to state the facts of which I received information, respecting some of 
the circumstances of the accident, accompanied by such remarks as 
have suggested themselves to me in regard to its causes and effects. 

The weakest part of the boiler, to which the calculation must evi- 
dently be applied, was manifestly the part of the cylinder immediate- 
ly over the legs, where the continuity of the sheets was interrupted by 
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the apertures made in them to let the water down into the legs and 
promote its circulation throughout the vessel. One half of the strips 
of iron left between these apertures has been carried away, and the 
measured width of those that remained is irregular; but there js 
enough to show that the united breadth of all the strips did not exceed 
that of the spaces between them, so that the boiler was not more than 
half as strong over the legs as elsewhere, ceteris paribus. Thus in 
every twelve inches of the length of the cylinder there were but six 
inches of sheet iron to unite the segments separated by the legs. A 
further reduction of strength in the connection of these segments was 
again made by the occurrence of seams in the strips, depending on 
rivets, and weakened by the holes punched for their insertion. Now 
the strength of a joint of this kind will depend upon the resistance of 
the rivets, and also on that of the remaining iron of the plates which 
they unite; which resistances should manifestly balance each other, to 
give the maximum of strength to the joint. The plates may be separ- 
ated in three ways. Ist, by cutting off, or tearing asunder the rivets, 
or tearing off their heads. 2nd, by splitting and tearing out the meta! 
between the rivet holes and the edge of the sheet. 3rd, by tearing off 
the sheet iron between the holes, and in a line with their centres. 
That it may be indifferent, so far as dimensions are concerned, in 
which of these three ways the joint may separate, there must be cer- 
tain fixed proportions between the diameter of the rivet, (the head of 
which we will suppose to have always such an excess of strength as 
to make the shank of it give way first,) the clear distance between the 
rivet holes and the edge of the plate, and the clear distance between 
the holes themselves, the thickness of the sheet being of course a con- 
stant element. Let us now see whether, in the riveting of the sheets 
of this boiler, the correct proportions were observed—lst, the rivets 
are eleven-sixteenths of an inch in diameter, and each has a transverse 
sectional area of 0.375 of a square inch, and, there being three rivets 
to every strip of six inches wide, the whole area of the rivets will be 
1.125 square inches. 2nd, the line of metal left between the holes 
will be (6 — 2.062) = 3.938 inches wide, which multiplied by one- 
fourth of an inch, (the thickness of the sheet,) will give an area of 
0.985 of a square inch. 3rd, the clear distance of the holes from the 
edge of the sheet, is one and a quarter inch, which, multiplied by 
one-fourth of an inch, gives an area of 0.312 of a square inch and for 
the three holes a total area of 0.936 of a square inch. The three re- 
sistances appear thus to be somewhat unequal, that of the rivets be- 
ing the greatest by 14 per cent. of the strength of the metal between 
the holes, and 20 per cent. of that of the metal between the holes and 
the edge ofthe sheet. But when it is recollected that in the first case 
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the rivet loses part of its whole strength by the strain it suffers in 
cooling, after being headed in a heated state, and that in the third case 
the tearing out of the metal involves more than the mere separation 
of the area of resistance, inasmuch as to permit this, the metal must 
be considerably bent on either side of the line of rupture through 
which the rivet makes its way out, and as furthermore, the friction 
of the lapping surfaces of the plates augments their opposition to a 
separation by sliding on each other, it would seem as if the three re- 
sistances were very near to a practical equality, and that the sizes, 
numbers, and positions of the rivet holes were about what they should 
be, for the required equilibrium between the parts of the joint. Other 
boilers which I have examined show a similar adjustment of parts in 
the joints, so that general practice would seem to accord with the con- 
clusions of the present caleulations. An inspection of the manner in 
which the plates of the Medora’s boiler separated at the seams, show- 
ed that, in most instances, the metal between the rivet holes and the 
edge of the sheets, gave way by tearing out, leaving the rivets and 
intermediate metal uninjured, and this consists with the preceding es- 
timate which makes this element of the joint the weakest of the three. 
Inasmuch, however, as they approach so nearly an equality of strength, 
and each may occasionally give way before the others, it may be as 
well to take the average of their resistances for an expression of the 
125 x 0.925 + 0.936 
—— 
1.015, or say one square ineh of metal for every twelve inches (six 
inches of strip and six inches of space) in the length of the boiler, one- 
twelfth of a square inch, per running inch of the same; and this is the 
measure of the strength of that part of it over the legs, Now the 
elements of the calculation to determine the strain that a cylindrical 
vessel will bear, from the outward pressure ofan elastic fluid, consists 
of the diameter of the cylinder, the thickness of the material compos- 
ing it, and the modulus of the strength of that material. Thus if D 
be the diameter of the cylinder, ¢ the thickness of the iron (both in 
inehes,) P the average force in pounds that will tear asunder a square 
inch of boiler iron, and z the steam pressure per square inch on 
the beiler sufficient to burst it, we have the equation D z = 2P¢#, 


strength of the joint, and this should be : 


where z = -_ Now D = 132 inches—P = 55,000 Ibs, ¢ = 4 of 


an inch. Consequently z = 208} lbs. which would be the pressure 
of the steam per square inch required to burst the boiler, if it were a 
continuous hollow cylinder without seams or joints to reduce the 
quantity and resistance of the metal composing it. But thisis not the 


case in any boiler. The joinings if the plates, if there were no holes 
27” 
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in the boiler, would necessarily reduce the strength to about two-thirds 
of the entire strength of the sheets, were it not for the support they 
yield each other at the /aps, where they are doubled upon each other. 
In the Medora’s boiler, it is seen above, that for every twelve inches 
in the length of the cylinder over each leg, there is but one square 
inch of metal resisting rupture, instead of three square inches, which 
there would be if there were no rivet holes, or spaces, between the 
strips of iron. So the strength of the boiler over the legs is reduced to 
the one-third of its full strength in other places, where there are no 
seams, or perforations; consequently, we must divide the value of z, 
as above obtained, by 3,to get the real pressure, per square inch, that 
the boiler was capable of sustaining. Then —— == 69.44 pounds 
per square inch, the utmost strain that this boiler could have borne, 
without giving way at this, the weakest place. The pressure here 
spoken of, is of course the effective pressure, or the excess of that of 
the steam over that of the atmosphere. 

Let us now proceed to estimate the pressure which could have been 
produced upon the boiler of the Medora by loading the safety valve 
to the utmost with the weights which were adéached to it, and in- 
tended so to be used, when occasion should require the maximum 
pressure, considered by the engine builder to be safe. The diameter 
of the valve was 154 inches at the bottom, with a mitre of 13 inches, 
making its top diameter 17 inches. The levers of the valve were of 
the second order, and two innumber. The primary lever, operating 
immediately on the valve, had a total Jength of 35 inches, and from 
the fulcrum to the centre of the valve disk, was 124 inches, making a 
ratio of ,1,. The secondary lever, operating on the end of the prima- 
ry one, had a total length of 67 inches, and from the rod connecting 
the two, to the fulcrum of the former, the distance was 10 inches. 
There were two weights, of cast iron, on the secondary lever, the 
largest, nearest to the end of it, weighing (by estimate) 200 pounds, 
and the smaller 56 pounds. When these two weights, which slid as 
usual on the arm of the lever, which they were perforated to receive, 
were in contact, and pushed out to the end of the lever, the distance 
of their centre of gravity from the fulcrum of the long lever, would 


, : ons 1 
be 57 .8, inches; so that the ratio of this lever would be 576 and the 


: 1 1 1 
tio compounded of those of the two levers —— x — = ———. 
oe P 5.76 * 2.8" 16.128 


If the area of the valve be calculated, from its mean diameter,—viz: 
15.254 17 


= 163, it will be found = 204.2, square inches. Then the 
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extreme pressure which the attached weights could produce upon the 

safety valve would be equivalent to 256 lbs. x 16.128 = 4128.27, lbs., 

or, per square inch of the valve = 202,. This is exclusive of what 

is due to the weight of the valve, and its rod and lever, which may be 

estimated as follows: for the valve itself, without leverage, 100 lbs.; 
17.5 


for the short, or primary, lever, 20 lbs. x {a5 (the leverage of its cen- 


tre of gravity) = 28 lbs.; for the connecting rod 10 lbs. x oan = 28 
35 33.5 
125 x jo = 536 
lbs, being in all 692 lbs. at the seat of the valve: and this will in- 
crease the whole pressure there to 482027, lbs., or to 23.8, lbs. per 
square inch of the valve and boiler. 

This appears to be the highest pressure which could be brought 
upon the boiler by the system of weights and levers belonging pro- 
perly to the valve. 

The strength of the boiler, in its weakest places, being then esti- 
mated, as above, at 69,44, lbs. per square inch, amounted to just three 
times the extreme pressure which the engine builder appears to have 
intended it should be called on to bear, and in proportioning the 
strength of his work to the duty it was to perform, he would seem to 
have been sufficiently prudent. How, then, did the boiler explode, 
when guarded by a safety valve of such ample dimensions, designed 
to give way at one-third of the bursting strain? 

That the free action of the valve must have been interfered with, 
would be a natural conclusion, and is corroborated by the testimony 
of one of the assistant enginemen, as will be presently mentioned. 
That the valve had been before loaded to produce a pressure greater 
than the limit prescribed by its own construction, may be inferred, in- 
deed, from the statement of Mr. Watchman himself, who says, in his 
examination before the Coroner’s Inquest, that the evening before 
the accident, the boiler was tried, and the valve raised with 27 inches 
of steam, or 27 Ibs. per square inch, as he had calculated, and that 
on the previous Saturday, also, the boiler had been tried, and 31 lbs. 
per sq. inch put on. The lowest of these pressures being 3,4, Ibs. per 
square inch beyond the above estimated extreme of 23,5, lbs., auxi- 
liary means must have been employed to increase the steam pressure 
on the trials referred to, but as Mr. Watchman is silent on this point, 
and also as to the mode in which he arrived at the pressure, whether 
from an inspection of the mercurial gauge, ora calculation of the pro- 
portions, &c., of the valve, it cannot be known whether his calculation 


conflicts with the one I have offered. He says, furthermore, that about 


lbs.; for the long, or secondary, lever, 564 lbs. x 
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half an hour before the explosion, he observed the gauge to show 10 
inches of steam, and that he then tried to lift the safety vaive, but 
could not ; and after examining the rope attached to the valve lever, 
to see if it was on the pulley, he walked away. The result of this ex- 
amination of the rope he does not state, but he seems to have had 
fears that some improper means of keeping down the safety valve 
had been used. That he should not have taken more pains to verify 
these fears, may well excite surprise. A very short time before the 
explosion, he says he was told by the acting engineman that the gauge 
showed 22 lbs. per inch of steam. Another witness says that when 
the weights were pushed out by him on the long lever, as far as they 
would go, the steam pressure was 22 inches by the gauge, having 
shewn 20 inches just before, and that by order of the acting engine- 
man, he then put on additional weight, (how much he does not say,) 
and that two or three minutes afterwards, the boiler blew up. Ano- 
ther witness says that about the time the agent came on board, (some 
say 25 or 30 minutes before the explosion,) the gauge stood at nine 
inches. 

This testimony agrees in showing that the pressure a half an hour 
before the accident, was 9 or 10 lbs. per inch, and that just before the 
boiler burst, it had risen to 22; higher than this it was not observed, 
except by a person who states that he saw the gauge-stick run up to 
the deck over it, immediately before the explosion. The evidence, 
also, of the witness “who put on the additional weight,’ that the 
pushing out of the weights belonging to the valve, as far as they 
would go, created a pressure of 22 lbs. per square inch, is confirmato- 
ry of the above estimate of the extreme pressure (23,5, per square 
inch) which those weights were capable of producing, the difference of 
1.8, lbs. being accounted for by the consideration that the elasticity of 
the steam would not instantly rise to an equilibrium with the increased 
pressure imposed by pushing out the weiglits, and that before the 
witness could observe whether the valve blew at 23-8, lbs. per inch, 
he had charged it still further with extra weights. That any extra- 
neous means were employed to keep the valve down, has been de- 
nied by another witness, as I am informed, and have stated before; 
but the probabilities of the case are so much on the side of the posi- 
tive declaration of the first witness, that an inquiry into the relative 
credibility of the two seems unnecessary. It being admitted, then, 
that new weights were added to those proper to the valve, the next 
question is, what must they have amounted to, in order to produce 
the explosion? The compound leverage of the valve is, as shown 


1 , , 
above, 16.198 and its area, 204.2, square inches. The extreme pres- 
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sure it could bring upon the boiler, by its own weights, was 23.8, lbs. 
per square inch. The utmost pressure that the boiler could bear, is 
estimated at 69,44, lbs. per inch. Weight enough to raise an addi- 
tional pressure of 45,84. lbs. per square inch, must then have been 
attached to the end of the valve lever, and, in order to effect this, the 
new load must have amounted to 580 lbs. Now it seems very un- 
likely that a weight, or weights, of such size or number, were in fact 
hung upon the valve lever, as that could scarcely have been done 
without detection, and it was manifestly intended to be a concealed 
act on the part of those engaged in it. The extra stress upon the 
valve, necessary to cause explosion, was then, most probably, pro- 
duced by another mode than the suspension of weights from the lever 
—such as tying it down by its cord, or bracing it down by a strut be- 
tween it and the upper deck—notwithstanding the averment of the 
witness, who may still have added new weights, but only to the ex- 
tent of a part of the required surplus pressure, leaving the rest to be 
effected by other means applied by other hands. No matter however 
in what way the valve was kept down, so that it raised, as it did, the 
pressure to the explosive height, whatever that may have been. 

But the boiler may have been in fact weaker than it has been esti- 
mated, from a deficiency of strength in the iron of which it was made, 
and which has been assumed at 55,000 lbs. per square inch. The 
numerous experiments that have been made upon the strength of this 
metal (of which those recorded in the Journal of the Franklin Insti- 
tute, vols, xix and xx, 2nd series,are the most extensive and satisfac- 
tory that I have seen, and also the most applicable to the present case, 
as they were made upon boiler iron,) show that its cohesive power 
as often exceeds as it falls short of that measure, which may be taken 
as a fair average. If the iron of the Medora’s boiler was, in fact, of 
bad quality, it may, however, have possessed a tenacity far within 
that just given; but it scarcely could have descended as low as the one- 
third of 55,000 Ibs., or to 18,000 or 19,000 lbs. per square inch, which it 
must have done to have yielded to the steam pressure of 23-8, lbs. 
per square inch, supposing the preceding estimates of strength and 
pressure to be correct. My examination of the iron, as it appeared 
on the torn edges of the sheets, did not impress me with an unfavor- 
able opinion of its quality, although it showed the distinctly laminous 
structure which most sheet iron exhibits. Its strength in the ruptured 
parts could not have been diminished by over heating, for those parts 
were far under the lowest level to which it is in the least degree pro- 
bable that the water could have fallen, even had it declined below a 
safe and proper height. Moreover, the striys—the giving way of 
which caused the bursting of the boiler—were so situated that the fire 
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could not have been at all in contact with them had the boiler been 
dry, as they occupied the spaces over the legs, and, consequently, 
must have been always immersed either in water or steam. There 
is, however, no evidence that the water was deficient in quantity at 
the moment of explosion; on the contrary, many witnesses declared 
that the gauge cocks showed a full supply, and, considering the vast 
size of the boiler, the shortness of the time between the lighting of the 
fire and the occurrence of the explosion, it seems not likely that the 
evaporation could have sunk the water to a dangerously low level, if, 
as is to be supposed, it was properly filled at first. I could, indeed, 
discover no trace of injury to any part of the boiler by burning of the 
metal, and my examination of the uppermost tubes, and the top of the 
back smoke chamber, was very careful, and if these parts of the boiler 
were overheated, they, nevertheless, stood firm, and left the rupture to 
take place elsewhere. No incrustations likely to impede the transmis- 
sion of the caloric to the water, and thus render the iron liable to 
burn, anywhere appeared, and were not to be expected in a perfectly 
new boiler. The degree of heat imparted to the parts of the boiler 
covered with water, would not, at all events, have exceeded the tem- 
perature due to the effective pressure of about 42 atmospheres, or 
69,44, lbs. per square inch, which has been above estimated as suffi- 
cient to burst the vessel. This temperature (see Journal of the Frank- 
lin Institute, vol xvii, page 291, 2nd series,) is not more than 300 de- 
grees of Fahrenheit, and the experiments recorded in the same Jour- 
nal (vol. xx, pages 24 to 31, 2nd series, and curve-traced in plate X,) 
show that the tenacity of iron is increased by heat, until a tempera- 
ture of at least 400 of Fahrenheit is surpassed, when it begins to di- 
minish. The boiler, then, could not, in my opinion, have burst from 
overheating the metal in the parts where the rupture actually took 
place—to wit, in the strips over the legs, uniting the segments of the 
cylinder between them. In estimating the strength of these strips, I 
have supposed, from inspection and measurement of those that re- 
main, that they contained one-half of the original quantity of metal 
in the sheets, which was further reduced to one-third of that quanti- 
ty by the rivet holes. In this estimate there is room for mistake, and, 
possibly, I may have in this assigned more strength to the boiler than 
it in fact possessed. In both the quality of the iron and the amount 
of metal in the strips, then, there may be room for considerable re- 
ductions upon the preceding calculations of the ability of the boiler to 
withstand the pressure of the steam. Again, although the metal did 
not, on account of its greater strength than that of the strips, give way 
where, if at all, it must must have overheated—viz: in the top of the 
smoke box, or in the upper flues—there is a possibility that these parts 
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may have been laid dry by the falling of the water, and have become 
so hot as to generate suddenly a larger body of vapor (or, who knows, 
an explosive gas,) than the safety valve could vent with sufficient ra- 
pidity to save a rupture, even if that had been loaded to less than the 
strength of the boiler. This supposition is, however, in the face of 
the evidence, though, unfortunately, too little credit is due to such tes- 
timony in cases of this kind. 

It is stated, by several witnesses, that the safety valve did not blow 
at all while the steam was getting up, and that from the time of mak- 
ing the fire, up to the moment of the explosion, not more than two or 
three short puffs proceeded from it. These would, indeed, suffice to 
show that it could not have stuck fast in its seat from the action of 
some adhesive force—an instance of which kind is on record. But it 
also proves that if, after all, the valve was not overloaded, at least 
the engineman and his assistants, &c., were strangely indifferent to the 
unusual absence of that audible evidence of its free action, which al- 
ways attends the starting of a steamboat. 

Although doubt must continue to rest upon the true and special 
cause of the explosion of the boiler of the Medora, and I am not pre- 
pared, in relation to that cause, to offer more than the preceding facts 
and inferences, for the judgment of others, yet some general conclu- 
sions may, I submit, be satisfactorily derived from the circumstances of 
this catastrophe. First—the boiler was too large in its diameter for 
the strength of metal employed, looking to the risk of bad materiat 
and workmanship. The thickness of the sheets was a quarter of an 
inch—a thickness, by the way, almost universally employed in the 
construction of steam boilers of all diameters, as if there were some 
magic in this particular dimension, which made it most pliantly ap- 
plicable to all cases, however varying. Referring to the formula 


9 


2P2 ; 
p ve find that iron one-quarter of an inch thick would re- 


quire a pressure of 573 lbs. per square inch to rupture it in a cylinder 
of three feet diameter, (a diameter of usual occurrence in locomotive 
and other high pressure boilers,) if the modulus of its strength be 55,- 
000 Ibs. per square inch, and a deduction be made for the seams, 
of twenty-five per cent. While the Medora’s boiler, of eleven feet 
diameter, and the same thickness and strength of sheet iron, would 
have borne but 1564 lbs. per square inch, with a proportional reduc- 
tion of one-quarter for the joints, (saying nothing of the still greater 
subtraction of strength due to the apertures over the legs,) can there be 
any propriety in using the same thickness of plate for each of these 
widely differing diameters? Yet it is done under the influence of the 
apparently prescriptive right of the quarter inch iron to be employed 
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in all cases whatever. It is true that the small diameter boilers are 
high pressure, and subjected to the greater strain, but their excess of 
strength is, at the same time, vastly greater than that of the large low 
pressure boilers. The usual high pressure strain is, perhaps, about 
100 lbs., and the low pressure strain, 25 lbs. per square inch. The 
excess of strength in the three feet high pressure boiler is, then, 473 
lbs. per square inch, and in the eleven feet low pressure boiler of the 
Medora, it would be but 1264 lbs. per square inch. It may be said, 
indeed, that the ultimate strength of the former is but 5.73 times its 
usual strain, while that of the latter is 6.25 times its ordinary stress; 
also, that at the high temperatures accompanying high pressures, a 
given increase in the temperature causes a more rapid rise in the pres- 
sure than at the low temperatures of the lower pressures, so that there 
is occasion for more excess of strength in the former than in the lat- 
ter cases, to guard against accidental augmentations of temperature. 
Also, that the consequences of explosion at high pressures are more 
disastrous than at those of a lower grade, and should, therefore, be 
more carefully guarded against. There may be some propriety in 
the two first of these suggestions, but not so much in the last, as some 
of the most fatal explosions have occurred in low pressure boilers; 
and still I think that low pressure boilers, whose diameters are gener- 
ally from eight to nine feet, are usually too weak when made of 
quarter inch iron; and this opinion is held 4 fortiori in regard to the 
Medora, with her boiler of eleven feet across. Braces are indeed 
used in these large boilers, but with often only partial effect, and in 
the Medora, as has been already remarked, they could not be ap- 
plied in the vertical, or radial, direction, in which they would have 
done most good, on account of the positions of the tubes. 

Second—a boiler of the colossal size of that of the Medora, presents 
a bold and striking aspect, and seems fitted for the generation of a 
vast supply of steam; and so, doubtless, was the boiler in question, 
the fire surface and steam room of which was of unusually ample ex- 
tent. But the same fire surface will be as effectual if distributed 
among two or three boilers, and with great increase of securit) 
against explosion. The one large boiler will, perhaps, cost less in 
the manufacture, and occupy less room in the boat, but it will be 
much more difficult to move, in placing and displacing it; and if ac- 
cident happens to it, the supply of steam is wholly cut off; while with 
more than a single boiler, each of which can be insulated from the 
other, it may be kept up, and the engine worked at a lower speed, 
till the injured boiler is repaired. 

Third—the design of a boiler resembling the Medora’s, is deficient 
in strength at the junction of the belly with the legs which support it, 
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and form the sides of the fire-place. The perforations of the cylinder 
must be large enough to permit the water and steam bubbles to pass 
freely up and down, in the necessary circulation of them through the 
boiler. Small holes over the legs would not allow this; the circula- 
tion would be checked, less steam would be generated, and the legs 
of the boiler become unduly heated for want of the constantly requir- 
ed supply of cold water, which, in a boiler with no obstruction to cir- 
culation, is constantly descending towards the fire, from the upper 
and cooler parts of the vessel—towards which last, the steam bubbles 
are simultaneously rising to the steam chamber; the two currents 
thus running contrary to each, without mutual interference, as their 
very different specific gravities maintain an easy separation be- 
tween them. Thus the vertical has an advantage, in regard to circu- 
lation, over the horizontal tubular boiler; the tubes of the former in- 
terfering much less with the passage of the two counter currents, and 
its fire-place being at the do¢tom of the boiler, instead of at one end 
of it, horizontally, gravitation gives more assistance to circulation. 
The maker of the Medora’s boiler was right, therefore, in giving wide 
passages for water into the legs, but, as to do this necessarily weak- 
ened his boiler so much, it shows a faultiness in its plan. It is not, 
indeed, easy to see why he departed from the usual mode of building 
boilers of this character by arching the fire-places as in the accompa- 
nying drawing, and so arranging his flues as to 
permit numerous ties in a radial direction across 
the boiler, connecting the outer shell with the fire- 
arches, as well as the flues. Here no cutting of 
holes would have been required, and any degree 
of strength given without interference with cireu- 
lation. The ties introduced into the Medora’s 
boiler, are not in the most effective position. A tie, or brace, in a 
cylindrical boiler, should never, if possible, occupy any other position 
than that of a perpendicular to the surface, supported by the tie, or 
brace. Here they are diagonal to the ends and roof, and as chords, 
less than diameters, across the cylinder. 

Some other obvious remarks suggest themselves, in conclusion, and 
are generally applicable to steamboats when under trial, on such oc- 
casions as this ill-fated vessel was about to begin. 

Most of the persons on board the Medora, at the time of her ex- 
plosion, were, as before stated, workmen who had been engaged in 
her construction. It was not safe to leave the boat as it was left, in 
the hands of these men, most of them, probably, reckless of danger, by 
character, and fired with the false ambition congenial to the occasion. 


The safety valve and mercurial gauge should have been constantly 
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under the eye of the engine builder, whose machine was being sub- 
mitted to proof. The valve lever and its attached weights, and the 
means of moving them, should have been so constructed, and sur- 
rounded by guards, as to make it impossible that more than the ex- 
treme pressure designed to be put upon the valve, could be applied 
without doing violence to the defences of the apparatus. The boiler 
(as should all steamboat boilers,) should have been provided with a 
small pumping steam engine, to keep up the water, as at such times, 
especially, the boat has often to wait a good while before starting, 
the water gets low, and the engineman and his assistants (viz: the 
crowd around him,) are too excited, and anxious for a quick and fa- 
vorable commencement of the trip, to go to work at the drudgery of 
pumping up by hand. Frequent trials of the state of the safety valve 
should be made, and it should not be left to blow of its own accord, 
at a safe pressure, but should be raised by force, and the surplus steam 
permitted to escape. This would prevent the valve from adhering 
to the seat, as it has been known to do, in consequence of the rusting 
of the iron, or the introduction of some glutinous, or cohesive, matter, 
thereto. The propriety of these and similar precautions, need not be 
enlarged upon. It is remarkable, and yet a clear consequence of the 
laws of mechanical momentum, that, in all these explosions, the rents 
made in the vessel should be so much greater than necessary to vent 
the steam and water with the rapidity that one would suppose far 
more than suflicient to relieve the pressure upon all other parts of the 
boiler than the part first ruptured, so much as to save them from in- 
jury. While the confined fluid is quiescent, however powerful its 
effort to escape, it does no harm, except in the preparation it is mak- 
ing to force an outlet, by gradually increasing its strain on the metal 
until an equilibrium is attained between the two forces of impact and 
resistance. But the instant that equilibrium is passed, upon a single 
square inch of the vessel, and the imprisoned fluid begins to put itself 
in motion, it breaks its way out, in a hundred directions instead of 
one, and we see parts of the vessel, of extremely unequal strength, 
giving way at the same moment. Thus in the Medora’s boiler, the 
drawing shows several pieces blown out at the back, which were un- 
questionably far stronger than the strips of metal over the legs. The 
sudden escape of the steam and water, also, acting on the sides and 
bottom of the boat, give to the boiler that projectile force which 
throws it, en masse, into the air, and inflicts other great injuries in its 
fall. In all considerable explosions, indeed, the boiler has been more 
or less displaced. 

Thus is demonstrated the unsoundness of the opinion that simple 
pressure, steadily increasing, within a steamboiler, ought to open the 
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seams, as being the weakest part of the vessel, and thus provide a 
safety valve, for the escape of the vapor. To atcount for the fact 
that boilers never do give way in this manner, the hypothesis of ex- 
plosive gases has been paraded with, as I humbly conceive, very lit- 
tle foundation in fact, although rare instances of that description may 
have occurred, under particular circumstances. 


Baltimore, August 2nd, 1842. 


To THE CoMMITTEE ON PUBLICATION: 

Gentlemen—Having received the annexed Official Report from 
Major Baker, Commandant of the United States’ Arsenal at Water- 
vliet, New York, (where the preservative process has been several 
years in operation,) I hand it to you for publication, not doubting you 
will consider it as sufficiently a subject of general interest to entitle it 
to receive publicity through your Journal. 

Respectfully, your ob’t serv’t, 
Epwarp Ear.e. 


Watervliet Arsenal, June 6th, 1842. 


Report of the comparative Strength and Elasticity of Mineralized 
Timber and that in the Natural State. 


To Masor R. L. Baker. 


Sir:—I have submitted to the proving machine twelve pieces of 
each kind, comprising oak, maple, birch, whitewood, or tulip tree, 
and pine. 

The principal data recorded were— 

ist.—Deflection with the constant weight of 383 lbs., (weight of ap- 
paratus. ) 

2nd.—Greatest deflection and weight while the elasticity was per- 
fect. 

3rd.—Ultimate deflection and breaking weight. The deflection 
was also generally taken for every additional weight. 

Five minutes were allowed for a se/, five minutes for resilience, and 
five minutes between each 20 lbs. added near the breaking point. 

The proof pieces were 2 inches square, and 48 inches of effective 
length, prepared in November, 1840, by sawing blocks of large tim- 
ber lengthwise, into battens, which were carefully finished by the 
plane to a square of 2 inches, and the weight of each taken to within 
3 grains. One half of the battens from each prism of timber were 
selected for mineralizing, by taking, from a map of the end, every 
second piece over the whole area. They were mineralized in Novem- 
ber, 1840, and since that date both kinds have been constantly in store, 
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and seem absolutely dry, many of them having lost from one-sixth of 
a pound to one-fifth of their original weight. It is somewhat remark- 
able that birch has lost less than other kinds, and some pieces have 
increased in weight from a few grains to more than a pound. 

In the oak, pine, and whitewood, the average of the breaking 
weight was greatest in the mineralized pieces, equal in those of birch, 
and a little less inmaple. Being called to other duty, the number of 
proofs in maple and birch were too few to be satisfactory; but thus 
far, the results lead to the decision that Dr. Earle’s process des not 
reduce the strength of timber. The elasticity seems a little diminish- 
ed in several, and perhaps further experiments may show some cor- 
responding increase of strength. 


Tabular Comparison. 


Mineralized. Unprepared. 


Greatest deflec- 


Breaking wt 
Greatest deflec- 
Breaking wt. 


EES .37 | 1256 | 2.06 | 1226 | 
Maple . ; , 1469 ‘ 1617 
Birch . > ‘ d 808 , 1014 
Whitewood . . 965 ; 931 
Pine . : . F 729 589 


Two contiguous battens on the map were selected—one cured, 
the other raw—and each reduced one-eighth of an ineh on each face, 
to remove the part, if any, injured by the heat, and to render them of 
one size. The cured broke with 1022 lbs.; the other with 988 Ibs. 

A number of pieces of different kinds of timber were intentionally 
operated on excessively, by repeated and long boilings. In all of 
these which have been tried, the strength appears diminished in a 
slight degree. 

All my observations, thus far, tend to corroborate the suggestion 
that boiling heat is not necessary, and that iong digestion* is impor- 
tant; and, to prevent checking when taken out, that the timber ought 
to be cooled in the tank. 


Respectfully submitted, 
(Signed) R. M. Bovron. 


* By “long digestion” is meant, a more protracted digestion than has been hitherto em- 
ployed—that is, from one to two, three or more days, according to size, length, and kind of 
timber; and at a temperature short of the boiling point, or at 170° to 180° Fahr. A short 
boiling, of an hour or two, however, is recommended for timber of great size and length. 

E. E. 
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To the above you will, I hope, permit me to add an extract which 
seems quite pertinent, from the last semi-annual Report of T. Tupper, 
Esq., President of the South Carolina Canal and Railroad Company, 
who has since last year been using this process on the railroad be- 
tween Charleston and Hamburgh, South Carolina. Referring to a 
late advantageous purchase of timber for the road, (a¢ eres the 
usual price,) he says: 

“This timber is obtained at a reduced price, as the sap is embraced 
in the square of the piece, and, consequently, taking a much less tree 
than when the heart only is retained. 

“The advantage of this process will be felt at once in the lower 
price at which the timber is contracted for, and should it only last as 
long as ordinary timber, no expense will have been incurred, as the 
difference in the price of the timber will pay the expense of prepara- 
tion. 

“The timber prepared four years ago, with corrosive sublimate, is 
still sound, the sap of which has already shown a durability of double 
that of unprepared wood, and, from all appearance, will be sound 
when the unprepared is so rotten that it cannot be separated from the 
earth in which it is buried.’’ 

Here is a most important fact ascertained—the effect of corrosive 


sublimate on the sap-wood of timber—from which President Tupper 
derives the practical and useful inference that the sulphates of iron 
and copper—which have been fully ascertained to affect timber in the 
same manner as corrosive sublimate—must also render sap-wood, at 
least as durable as the heart is without them, and, by thus reducing 
the price of timber one-ha//, annihilate the cost of the process. 


E. Earve. 


Philadelphia, September, 1842. 


Sketch of a Self-acting Flash-board, invented by Mx. Joun Cuase, 
and now in use upon a Mill-dam at Cabotsville, in the state of 
Massachusetts. Communicated by E. P. Huntineron. 

The diagram below is an end view of a dam, with a self-acting 
flash-board, on a scale of one-twelfth the size. It was invented by 
Mr. John Chase, agent of the Springfield Canal Company, Cabots- 
ville, Massachusetts, and is now in use there. Its design is to obtain 
a permanent additional supply of water in a mill-dam, equal to six 
inches head, and at the same time to avoid damage from back water, 
to those using it on the stream above, when it is high. Its cost is 


about three dollars per foot lineal. 
28¢ 
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Description of the Sketch. 
A, pond. 


B, top of dam. 

C, C, C, timbers spiked on the top of the dam. 

D, iron to support flash-board—two to each section of eight feet. 

E, bottom part of flash-board of cast iron, made heavy, to counter- 
balance the weight of water against the top, F, which is oak. Each 
section is eight feet long. 

G, timber which resists the outward pressure of the flash-board, 
and to which it is hooked when turned down. 


By this arrangement, when the water rises to about two inches 
above the top of the flash-board, the pressure is sufficient to carry the 
top, F, over to G, and as the water falls, the pressure is less, and it 
rises—thus providing a due supply, but never an excess, when the 
water is abundant. 


Description of a new Self-acting Weir and Scouring Sluice, invent- 
ed by Mr. Bateman, an English Civil Engineer. 

We find in the London Civil Engineer and Architect’s Journal, for 
August, 1842, the following account of a self-acting weir and sluice, 
brought before the British Association for the Advancement of Sci- 
ence, at their late meeting, held at Manchester. 

This sluice is an ingenious application to a different use of the same 
principle of action that is brought into play by Mr. Chase, in the flash- 
board above described; and it seems to us that upon light streams, 
Mr. Bateman’s invention might often be made a valuable auxiliary 
to the works necessary for a flash navigation. 

Mr. Bateman observed that the great objections to fixed weirs and 
dams were, that by causing a partial stagnation in the water above 
them, they allowed the bed of the stream to be silted up by the depo- 
sition of mud, gravel, &c., whereas the proposed weir would adjust 
itself to the various changes in the condition of the stream, and pre- 
vent any filling up of the channel by making the stream clear itself. 

Mr. Bateman’s weir is composed of two leaves, turning horizontal- 
ly on pivots, which are placed below the centres of the leaves, so that 
the upper portions of them shall be of much greater area than the 
lower. The upper leaf is also far larger than the lower, and turns in 
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the direction of the stream, while the lower leaf turns against the 
stream, and overlaps the bottom edge of the upper leaf, and is forced 
against it by the pressure of the water. The comparative area of the 
leaves and position of the pivots, is so arranged that in ordinary states 
of the stream, the tendency of the current to turn over the top leaf is 
counterbalanced by the pressure of the water against the overlap of 
the bottom one, the counteracting pressures keeping the weir vertical 
and the leaves closed, the water flowing as usual through a notch in 
the upper leaf. But when the water rises above the usual level, the 
pressure above, from greater surface and leverage, overcomes the re- 
sistance below, and the top leaf turns over, pushing back the lower 
leaf, and thereby offering the least possible obstruction to the water, 
and giving a passage at the very bottom of the stream to the gravel 
or mud. 

The following diagrams will explain the construction of the weir: 


In answer to questions and objections, Mr. Bateman explained 
how difficulties arising from trees floating down, the complete turning 
over of the leaves, &c., might be obviated by suitable stops, grating, 


&e. Sir J. Robison observed that the Rotterdam Canal had weirs on 
a similar principle, but Mr. Bateman explained that those weirs turned 
vertically on their axis. Mr. Vignoles stated that from the cheapness 
and apparent advantages of this weir, he hoped it would be brought 
under the consideration of the Commissioners of the Shannon naviga- 
tion, and recommended for trial on that river, to which it appeared 
peculiarly applicable. 

Mr. Bateman, in obviating some difficulties suggested, explained 
that in a weir 20 feet long and five feet deep, which his drawings and 
model might be supposed to represent, the sum of the closing pres- 
sures would be 7956 lbs., and the sum of the opening pressures would 
be 7669 lbs., the pivots being so placed as to give the areas of leaves, 
above and below the lines of their axes, the ratio of two to one. The 
leaves would consequently be kept close by a force equal to the dif- 
ference between these pressures—that is, 287 lbs. As the water rises 
these conditions would, however, be changed. Supposing the water 
to rise one foot, the additional pressure would be 1200 lbs., of which 
800 Ibs. would be exerted in opening, and 400 Ibs. in closing, the 
leaves; and the result would be, that the sum of the opening pressures 
would exceed that of the closing, by 100lbs. The leaves would, con- 
sequently, be opened. He also explained that the sills against which 
the gates are made to close, might be so regulated as to discharge the 
greatest floods of water without allowing the leaves to open more 
than a moderate quantity; if thought necessary, however, the gates 
ought to be allowed to assume a position perfectly horizontal in cases 
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of high floods, and thereby oppose the least possible resistance to the 
passage of the water. The sluice might also be protected from being 
choked with trees and brushwood floating down the stream, by means 
of a grating. 


Franklin Institute. 


lddress of S. V. Merrick, Esqg., President of the Franklin Insti- 
tute, preceding the reading of the Report of the Committee on 
Premiums and Exhibitions. 


Lapres AND GENTLEMEN: 

We are again assembled to perform a grateful duty—to mete out 
the reward to superior skill and ingenuity. This is the twelfth occa- 
sion on which this Institute has drawn together the products of Am- 
erican industry ; each time with the gratifying result of being able dis- 
tinctly to mark the progressive improvement of our countrymen in all 
the arts necessary to the comforts of man. 

Those among us familiar with the history and acts of this institu- 
tion from its formation, and who can trace from step to step the de- 
velopment of the arts, as evinced by its exhibitions, compare with 
pride and pleasure the display which has now been made with those 
of former years, and especially that held in 1824, the first experiment 
of the kind in this country. 

At that period, almost the existence of a national manufacture at 
all commensurate with the wants of the people, was doubted. So 
great was the prejudice against the American fabric, that the manu- 
facturer who had made any progress towards perfection was, in many 
cases, obliged to dispose of his products as foreign. The astonish- 
ment of the public who were then for the first time made acquainted 
with the existence of many branches of art which the collection at 
the Institute opened to their view, and the patriotic feeling which 
manifested itself, gave a strong impulse to our infant manufactures, 
and determined the Institute to continue its course, and periodically 
to collect and display the specimens of art, for the purpose of show- 
ing at a single glance the progressive advancement made by the Am- 
erican manufacturer towards perfection. 

In these efforts, the Institute has been amply sustained by the skill 
of the producer, the zeal and industry of its committees, and the libe- 
rality of the public. 

All parties have appreciated the importance of these periodical ex- 
hibitions to our common country, and all in their respective spheres 
have lent efficient aid, and none more so than our fair friends, with- 
out whose countenance and support no such enterprize, however wor- 
thy, can hope to succeed. 

The present exhibition, although not the most extensive which has 
ever been accumulated under the care of the Institute, is by far the 
most perfect in most branches of the arts, and evinces so decided an 
advance towards perfection, as to warrant the belief that the day is 
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not far distant when all the wants of the community may be supplied 
by domestic industry. 

It is not in the coarser articles only that America is now indepen- 
dent of the foreigner. A glance over this hall will convince the most 
prejudiced that he need not blush to appear in an American coat. 
Nor is it any longer necessary to appeal to the patriotism of the ladies 
for the support of our manufactures. This room will furnish a fe- 
male attire, from the bonnet to the shoe, which will bear a proud 
comparison with the products of any foreign country. 

The manufactures of our country have takendeep root. The skill, 
industry, and ingenuity of our mechanics are unrivalled. Let the 
fostering har of public opinion sustain them, and the whole commnu- 
nity will reap the advantage. “United we stand—divided we fall.” 

The Report of the Committee on Premiums and Exhibitions, will 
now be read, with the award of premiums by the Managers. But, 
first, allow me to tender the sincere thanks of the Institute to the gen- 
tlemen of the Committee of Arrangement, who have devoted so much 
time to this collection and display—to the judges appointed on the 
various branches of manufacture, to whose prompt attention and im- 
partiality we are indebted for this early award, and to the gentlemen 
of the public press, who, with untiring zeal worthy of the cause, have 
daily spread before the public full and judicious reports of all the ar- 
ticles in the saloon. To their liberality and public spirit, the Institute 
is especially indebted. 


Report of the Committee on Premiums and Exhibitions of the 
Franklin Institute of thé State of Pennsylvania, for the promo- 
tion of the Mechanic Arts, on the Twelfth Exhibition of Ameri- 
can Manufactures, held in Philadelphia from the 18th to the 31st 
day of October, 1842. 

The Committee on Premiums and Exhibitions report that, having 
brought their labors in reference to the awards of medals and certi- 
ficates to a close, they respectfully present them to the Managers for 
examination. 

The usual arrangements for holding the Exhibition of Domestic 
Manufactures were made, and the day of opening fixed for Tuesday, 
the 18th of October. Every endeavor was used to give publicity to 
the fact that the exhibition was to be held, and that it would be open- 
ed on that day, in order to avoid the disappointment to depositors 
resulting from too late a presentation of their deposits, which so fre- 
quently excludes them from the examination of the judges and the 
award of premiums. In all these preparatory steps, a zeal and inter- 
est was manifested by the Committee of Arrangement, which was an 
earnest of the efficient services rendered by them since the opening of 
the exhibition. These services must, and doubtless will, receive the 
best thanks of the Managers of the Institute, and of the mechanics 
and manufacturers generally. 

The place of holding the meeting was, after much discussion, fixed 
at the Museum building. The advantages and disadvantages of the 
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location—of the change from a suite of many rooms to a single large 
hall—and all other circumstances bearing upon the question, were 
fully considered. Notwithstanding that the prepossessions of the vi- 
siters must have been in favor of the former place of exhibition, the 
present locality appears to have given great satisfaction. By a divi- 
sion of the room by tables, for the display of articles, a sufficient 
length of show surface was obtained, and an extent of promenade af- 
forded which satisfied even the most exacting. From certain points 
in the room, the general view was very pleasing, taking in at the 
same glance the numerous and varied objects of art and manufacture 
which filled the body of the room, and the moving groupes in the in- 
tervals engaged in theirexamination. The facilities affomled for put- 
ting the stoves and grates in action, have added much to the interest 
of one of the most useful branches of the exhibition; and the polite- 
ness of the occupants of the adjacent houses, and especially to Mr. 
Welsh, to whom the thanks of the Managers are justly due, enabled 
us to occupy a large area exterior to the exhibition hall and directly 
communicating with it. 

There being but one chief hall of exhibition, has given rise to the 
impression that the number of articles exhibited is very considerably 
less than on former occasions. This, however, is by no means the 
case. It is true that the number and variety of the articles, in some 

articular departments, have not been quite so great as at the last ex- 

ibition, but this has been much more than counterbalanced by the 
choice nature of the specimens produced. In this respect, the present 
exhibition has surpassed all that preceded it. Notwithstanding the 
depression in all branches of industry, new fabrics and articles have 
appeared in many of the departments in useful lines of trade, and 
with a degree of perfection, and at prices which will secure a market 
for them. 

Where so mucii merit appears, discrimination is invidious, and in- 
discriminate notice bears the aspect of fulsome praise. In illustration, 
however, of their position in reference to the excellence of the exhi- 
bition, the Committee would refer especially to the display of cotton, 
woollen, and silk goods; of stoves and grates, and of new and useful 
articles of hardware. 

The judges have bestowed an amount of attention in the minute 
examination of the articles submitted to them, which merits the thanks 
of the Managers, and which should secure the approbation of the de- 
positors. They have left but little more for the Committee to do than 
to make a compilation and very general revision of their labors. But 
two of the Committees of judges failed to present reports, most credit- 
able to their authors. Each article, in turn, is commented upon, and 
the discriminating remarks show the unwearied patience with which 
these gentlemen have applied themselves to their work. It has been 
thought, by the Committee, that visitors should have an opportunity 
of examining the articles to which medals, or certificates of honorary 
mention, have been awarded. This new feature in the arrangements 
has required that the reports of the judges should be presented on 
or before the day when the awards are to be made. Some years 
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ago, this would have been deemed an impracticable result to attain; 
but the interest now excited by the biennial displays of American in- 
genuity and skill, has increased; those immediately engaged in their 
superintendence feel the stimulus, and require merely that this much 
should be pointed out, to be resolute for its execution. All the re- 
ports, with the exceptions before noted, have been received. 

In recommending to the Managers the awards, the Committee have, 
of course, in general, followed principally the indications of the Com- 
mittee of Judges, exercising only the power reserved to them, that 
chiefly to make awards in case of special merit to articles which do 
not come within the lists of the judges. The particulars of the action 
of the Committee, may be inferred from the introductory remarks to 
each of the separate heads, or departments, into which the specimens 
have been classed. 

Public attention has been steadily turned towards the present exhi- 
bition, and on each day since the opening, with the exception of one, 
when the weather was unfavorable, the attendance of visitors has 
been most encouraging. 

The loss met with in the robbery of one of the offices for the re- 
ceipt of money, has rendered every offering acceptable, and the Com- 
mittee hopes that the community may be induced to remember this 
as a motive to return frequently, in addition to those of curiosity or 
interest in the exhibition. 

As many of the scholars from the Public Schools, and other institu- 
tions, as the convenience of our visitors would permit, were invited 
to the exhibition, in the hope thereby to encourage early a spirit of 
admiration of the resources of the great country of which they are one 
day to be citizens. It was not one of the least interesting parts of the 
exhibition to see these eager and attentive throngs, passing with re- 
gularity and order through the windings of the hall, forming at times 
a continuous line, nearly from the door of entrance to that of exit. 

All the attendant circumstances of this exhibition, with the excep- 
tion before noted, have been of the most satisfactory character, and 
show that the system once understood, is readily managed by the 
Committees, and acquiesced in cheerfully by the depositors and the 
public generally. The Committee feel gladdened by these results. 
However toilsome the effort to the members of the Institute, their re- 
ward is ample. However troublesome to the manufacturers or me- 
chanics, or to the depositors, their return is certain. All must be gra- 
tified in being instruments of public good, and the manufacturer and 
mechanic, especially, must feel that he has a full recompense for ex- 
ertion in the sympathy of the public, with the successful efforts of 
American industry. 

The Committee proceeds to pass in review the several divisions of 
the exhibition, commenting upon them, and stating the awards, which 
they recommend for the approval of the Board of Managers. 


I.—Cotton Goods. 


This branch of domestic manufactures has steadily and rapidly im- 
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proved. The exhibition of this year was more remarkable for the 
excellence than for the extent or novelty of the fabrics. The improve- 
ment in printed goods was especially remarkable; a few years since 
foreign goods supplied our market in this branch almost entirely, now 
the domestic articles are so cheap, and of such good quality, as al- 
most to exclude the foreign. 

In accordance with the recommendation of the judges, the Commit- 
tee makes the following awards: 

To Perkins & Wendell, of La Grange, Philadelphia county, Penn- 
sylvania, for No. 493, consisting of printed cottons, among which the 
judges specially designate a “light ground London style, and black 
ground Hibernia chintz,’’ “three-colored stripes, and also rich green 
ground stripes.’’ A Silver Medal. 

To R. Garsed & Brothers, of Pennsgrove, Delaware county, Penn- 
sylvania, for No. 263, deposited by them, cotton and worsted damask 
table covers, considered to merit a medal on account of novelty and 
excellence. A Silver Medal. 

To James Wright, of Philadelphia, for No. 20, samples of Turkey 
red yarn, which possesses the qualities of eveness and strength, and 
has stood the action of chemical tests nearly as well as the imported 
yarn. A Certificate of Honorable Mention. 

While in the opinion of the Committee this article is still inferior to 
the foreign, they desire to encourage the manufacturer to proceed in 
his efforts to bring it quite on an equality with the imported. 

To Thomas Poole, of Philadelphia, for No. 21, cotton and worsted 
nett suspenders, remarkable for the smoothness and regularity of the 
web, and for strength and elasticity. 

A Certificate of Honorable Mention. 

To B. Starkey, of Philadelphia, for No. 92, quarter plaid ginghams, 
bearing a close resemblance to the Earlston gingham. 

A Certificate of Honorable Mention. 

The Committee of judges speak favourably of the work of other 
manufacturers. Their minute report, together with that of Dr. A. D. 
Chaloner, by whom the examination of the colors of the Turkey red 
yarn, No. 20, was made, will be published with the general report of 
the Committee. The importance of this branch of manufactures would 
induce the Franklin Institute to give every encouragement and all the 
publicity in their power, to the meritorious results of those engaged 
in it. 

II.— Woollen Goods. 

The display of woollen goods was varied, of superior quality, con- 
stituting one of the most prominent objects in the present exhibition. 
In accordance with report of the judges, the Committee has made the 
following awards: 

To Edward Harris, Woonsocket, Rhode Island, for No. 468, de- 
posited by him, merino cassimeres, “showing great skill, and a high 
degree of improvement in the manufacture.”’ A Silver Medal. 

To the Ballard Vale Co., Andover, Massachusetts, for No. 244, de- 
* posited by Paul Farnum & Co. , consisting of white and scarlet flan- 
nels. A Silver Medal. 


Report of the Committee on Premiums and Exhibitions. 337 


The judges remark of the specimens, that part of them possess the 
«unshrinking quality so highly prized in this article.’’ 

To the Rochester Mills, New Hampshire, for No. 475, very superior 
white Mackinac blankets, of remarkably pure and soft wool. 

A Silver Medal, 

To Duncan & Cunningham, of Belleville, New Jersey, for No. 471, 
deposited by them, seven embroidered woollen shawls. 

A Certificate of Honorable Mention. 

To the Middlesex Manufacturing Company, of Lowell, Massachu- 
setts, for No. 488, deposited by Stone, Slade & Farnum, for four pieces 
of wool black cloth. A Certificate of Honorable Mention. 

The judges considered these articles as remarkable for color, finish 
and quality. 

To the Middlesex Company, Lowell, Massachusetts, for No. 488, 
deposited by Stone, Slade & Farnum, Belgic cord, a new article, in the 
manufacture of which, much skill and good taste are displayed. 

A Certificate of Honorable Mention. 

To the Middlesex Company, Lowell, Massachusetts, for No. 488. 
deposited by Stone, Slade & Farnum, double milled fancy cassimeres. 

A Certificate of Honorable Mention. 

To Wethered & Brother, Baltimore, for No. 469, double milled 
fancy cassimeres, to which the judges refer, especially to two pieces, 
as possessing the elastic property highly valued in French goods of 
this description. A Certificate of Honorable Mention. 

To the Salisbury Company, Massachusetts, for No. 498, deposited 
by Waln & Leaming, scarlet and white flannels. 

A Certificate of Honorable Mention. 

The judges also speak favourably in their report of No. 576, four 
pieces of wool-dyed black cloth, manufactured by W. & D. Farnum, 
Waterford, Massachusetts, and deposited by them; of No. 470, white 
and scarlet blankets, made at the Rochester Mills, New Hampshire; 
of No. 520, wool-dyed black sattinetts, of fine material and strong 
fabric, manufactured by Wm. De Forrest & Co., Naugatuck, Con- 
necticut, and deposited by Robert Grant. 

Several very creditable articles in this department of the exhibition, 
were deposited too late to come under the notice of the judges. 


I11.—Carpets and Oil Cloths. 


The Committee awards to the Thomsonville Manufacturing Com- 
pany, Connecticut, for No. 419, deposited by Messrs. Hamilton & 
Daily, a two ply ingrain carpet, which, in the opinion of the judges, 
will compare advantageously with any article of the same kind now 
made. A Silver Medal. 

To Andrew Johnson, of Cincinnati, Ohio, for No. 809, deposited by 
him, the best table oil cloth ever exhibited here. A Silver Medal. 

To Andrew Alcorn, for an ingrain carpet, No. 139. 

A Certificate of Honorable Mention. 

To Hugh Smith, of Philadelphia, for No. 138, a list carpet, consider- 
ed to be the best article of the kind exhibited. 


A Certificate of Honorable Mention. 
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The oil cloths manufactured by Potter & Carmichael, and those by 
J. Macauley, Jr., are very excellent specimens, and will support the 
credit of the establishments where they were made. 

To Wm. Silcox, of Philadelphia, for No. 518, manilla grass rugs, 
with woollen yarn borders. A Certificate of Honorable Mention. 


IV.—Silk and Manufactures of Silk. 


The specimens in this branch were very creditable to the manufac- 
turers. The following awards are made: 

To Mrs. H. MeLanahan, of Philadelphia, for No. 351, three cases 
of reeled silk and sewing silk, for fringes, taken from an assortment 
kept for sale and not manufactured expressly for exhibition. 

A Silver Medal. 

To Samuel Ross, of Philadelphia, for No. 454, silk and hair damask 
seating, believed to be the first specimen of the kind yet exhibited. 

A Certificate of Honorable Mention. 

Beautiful specimens of the same kind of article, No. 717, manufac- 
tured by John George, of Philadelphia, richly entitled to a premium, 
were too late for competition. 

To Wm. Morris Davis, Montgomery county, Pennsylvania, for No. 
34, deposited by maker, two lots of raw silk, carried through the 
several processes from the worm to the hand, by the grower. 

A Certificate of Honorable Mention. 

To Miss A. E. Storer, of Philadelphia, for No. 351, one case of 
reeled silk, considered by the judges to be the best exhibited. 

A Certificate of Honorable Mention. 

To C. A. Walborn, of Philadelphia, for No. 24, stocks, part of 
which are made of American satin. 

A Certificate of Honorable Mention. 

To Geo. W. Ward, of Philadelphia, for No. 371, one case of stocks. 

A Certificate of Honorable Mention. 

To Ann Holt, of Philadelphia, for No. 207, six cards of silk cover- 
ed buttons. A Certificate of Honorable Mention. 

The judges also refer with approbation to a specimen of American 
satin, made at Economy, Pennsylvania. 

As at former exhibitions, several deposites were made too late to be 
noticed, in accordance with the rules of the exhibition; the Com- 
mittee regret to find on this list names which were exciuded from the 
same cause from competition at the last exhibition. 

An interesting letter from Mrs. McLanahan, giving particulars, 
which should form part of the documentary history of the silk manu- 
facture in our country, is appended to the report of the judges. The 
Committee of Premiums has referred it to the Committee on Publica- 
tions, to make such extracts from it as they may deem proper for pub- 
lication in the Journal of the Franklin Institute. 


V.—/IJron and Steel. 


The importance of this manufacture is felt by every intelligent 
member of the community, and its progress must be a source of legi- 
timate congratulation. The depressed condition of the industry of 
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our country has in no branch been more deeply felt than in this, and 
it cannot be a matter of surprise, though it is of regret, that the pro- 
mise held out at the last exhibition of so decided advance, especially in 
the manufacture of iron with anthracite as a fuel, has not been rea- 
lized. The veport of the judges upon the specimens submitted, is re- 
ferred for publication to the appropriate committee. The following 
awards are made: 

To James Wood & Sons, of Philadelphia, for No. 492, two bundles 
of imitation Russia sheet iron, of surface equally smooth with the im- 
ported article and of uniform color, a new manufacture. 

A Silver Medal. 

Messrs. Yeardsley & Forsyth, of Chester county, Pennsylvania, for 
part of No. 143, deposited by Morris & Jones, viz: a boiler head of 
rolled iron, 48 inches in diameter and half an inch thick. 

A Certificate of Honorable Mention. 

The judges also refer with commendation to a bar of rolled iron 
from the Colemanville works, and to a round bar of axle iron by 
Valentine & Thomas, of the Bellefonte and Juniata Iron Works; also 
to No. 118, a bundle of nail rods, deposited by E. J. Etting & Brother. 


V1.—Umbrellas. 


This is a department of manufacture which is attracting increased 
attention, and the specimens in which have been very creditable to 
the depositors. The judges recommend, and the Committee makes 
the following awards: 

To Wright & Brothers, of Philadelphia, for No. 453, consisting of 
hollow ribbed steel frame silk umbrellas, with patent springs ; of silk 
umbrellas with whalebone frames, and of gingham umbrellas of 
American gingham, rendered water proof by a cheap composition. 

A Silver Medal. 

To J. Morris, Heston & Co., of Philadelphia, for No. 189, a light 
colored parasol with the handle inlaid with mother of pearl. 

A Certificate of Honorable Mention. 

To McGowen & Brothers, of Philadelphia, for No. 202, a light 
colored sun shade. A Certificate of Honorable Mention. 


Vil.—Lamps and Gas Fixtures. 


These were few in number, and the judges recommend no special 
awards. The lamps for burning camphine and lard, were good 
specimens of the modes of applying these materials to the purpose of 
illumination, and the display of lamps and gas fixtures by Cornelius 
& Co., sustained the character of these gentlemen for taste and skill. 


VIIl.—Hardware and Cutlery. 


This branch of domestic industry present considerable novelty from 
year to year, owing to its rapid progress. The specimens exhibited 
this year, though not so numerous as at the last exhibition, were of 
remarkable excellence. The display of guns and rifles is especially 
praised by the judges, to whose report the Committee refers for the 
particulars of the exhibition of hardware and cutlery. Great pains 
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have been taken in examining the various articles, and the report 
upon them by the judges is so full that the Committee has merely to 
follow it in making the awards. The following are accordingly made. 

To George Machin, of Philadelphia, for No. 124,a card of files and 
rasps, comparing favorably with the best imported articles of the same 
kind. A Silver Medal. 

A question having been raised in reference to the manufacture of 
these articles, the judges obtained evidence entirely satisfactory to 
them, that they are of domestic workmanship. 

To Bradley & Beecher, of Naugatuck, Connecticut, for No. 295, 
two cases of pen and pocket knives, of excellent quality and various 
patterns. A Silver Medal. 

To the New England Screw Co., Providence, Rhode Island, for 
No. 345, deposited by Curtis & Hand, for samples of screws of most 
admirable workmanship. A Silver Medal. 

To R. Heinisch, for No. 243, a case of tailors’ and bankers’ sheers. 

A Silver Medal. 

The judges recommended an award for No. 510, specimens of iron 
butt hinges, made by W. Hart Carr, combining strength and durabili- 
ty with cheapness, but as Mr. Carr is a member of the Board oj 
Managers, the regulations of the Institute forbid the award. 

To L. Goujon & Sons, of Philadelphia, for No. 51, wood screws 
and rivets. A Certificate of Honorable Mention. 

To E. Hunt & Brothers, of East Douglass, Massachusetts, for No. 
109, six scythes, “well made, and worthy the attention of the trade.”’ 

A Certificate of Honorable Mention. 

To William Robinson, of Philadelphia, for Nos. 135 and 563, two 
rifles, considered by the judges beautiful specimens of American work, 
and a beautifully finished double barrelled gun. 

A Certificate of Honorable Mention. 

To John Krider, of Philadelphia, for No. 283, a case of admirably 
made guns. A Certificate of Honorable Mention. 

To the Home Manufacturing Company, of Birmingham, Connecti- 
cut, for No. 414, deposited by Wightman & Wilcox, sample of ma- 
chine made pins. A Certificate of Honorable Mention. 

To Homer, Foote & Co., of Springfield, Massachusetts, for No. 345, 
deposited by Curtis & Hand, a case of Screw wrenches. 

A Certificate of Honorable Mention. 

To T. Rowland & Brothers, of Philadelphia, for No. 538, an ellip- 
tic spring, superior to any thing of the kind before exhibited here. 

A Certificate of Honorable Mention. 

To G. & W. N. Ropes, Maine, for No. 702, deposited by Thomas 
Zell & Co., a card of well made knives and forks. 

A Certificate of Honorable Mention. 

To Samuel Jackson, of Baltimore, for No. 447, deposited by George 
P. Schively, three pocket knives and one case of razors, skilfully and 
tastefully made. A Certificate of Honorable Mention. 

To Tryon & Sons, of Philadelphia, for No. 848, a rifle and pistols, 
remarkably well made in every respect. 

A Certificate of Honorable Mention. 
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To Haywood & Sturdevan, for No. ——, deposited by W. P. Cres- 
son & Brothers, a box of machine-made horse nails. 
A Certificate of Honorable Mention. 
To James Barton, of Philadelphia, for No. 457, a lock for fire proofs. 
A Certificate of Honorable Mention. 
To Pierpont & Hotchkiss, New Haven, Connecticut, for No. —, 
deposited by W. P. Cresson & Co., two stands of door locks and 
knobs of excellent workmanship. 
A Certificate of Honorable Mention. 
To Rodenbough, Stewart & Co., of South Easton, Pennsylvania, 
for No. 345, deposited by Curtis & Hand, and by Livingston & Ly- 
man, two bundles of fine iron wire, well polished and of uniform 
thickness. A Certificate of Honorable Mention. 
To Spang & Wallace, for No. 80, an elegantly finished rifle. 
A Certificate of Honorable Mention. 
To Joseph McCredy, of Philadelphia, for No. 43, a case of woven 
wire for paper makers, one piece of which is of extraordinary width 
of excellent manufacture. A Silver Medal. 


1X.—Saddlery, Harness and Trunks. 


The specimens of these articles were by no means so numerous as 
at former exhibitions, nor so well calculated to attract attention. The 
judges speak well of them generally, and in accordance with their re- 
marks, the Committee makes the following awards: 

To Thomas Moyer, of Philadelphia, for part of No. 158, the trunk 


and saddle without a pad, which are severally considered to be the 
best exhibited. A Certificate of Honorable Mention. 
To W. N. Lacey, of Philadelphia, for No. 107, a set of single and 
of double harness, calculated to add to the credit of American work- 
manship in this department. <A Certificate of Honorable Mention. 
To R. Carey, of Philadelphia, for part of No. 326, a shaftoe saddle, 
with a spring bar, and without a pad. 
A Certificate of Honorable Mention. 
To Francis, Field & Francis, of Philadelphia, for No. 205, consist- 
ing of saddlery ware, the japanned work of which is especially re- 
ferred to by the judges. A Certificate of Honorable Mention. 
To Mahlon Warne, of Philadelphia, for No. 505, a sulkey bridle 
without winkers, which vies with the same part of the “Ashburton 
harness.” A Certificate of Honorable Mention. 
To William P. Taylor, of Philadelphia, for No. 180, deposited by 
B. F. Taylor,a valise trunk. A Certificate of Honorable Mention. 


X.—Models and Machinery. 


The specimens of this important department were by no means as 
interesting as those presented at previous exhibitions. The judges 
reflect with considerable severity upon the character of some of the 
workmanship. Nevertheless certain of the articles were of great 
value in reference to the ingenuity of invention, and many were also 
very creditable specimens of work. The Committee makes the fol- 
lowing awards, founded upon the detailed report of the judges: 

29 
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To Alexander Calderhead, of Philadelphia, for No. 5164, a carpet 
loom, remarkable for its simplicity and efficiency. 

A Silver Medal. 

To John O. Bradford & Co., for No. 660, a knitting machine de. 
posited by them, and made by Eastwick & Harrison, of Philadelphia, 
of the ingenuity and usefulness of which the judges speak very high- 
ly. A Silver Medal. 

To Parson & Wilder, Hoosick Falls, New York, for No. 99, de- 
posited by J. B. Hughes, an improved cloth shearing machine. 

A Certificate of Honorable Mention. 

To Oare & Pittman, Lowell, Massachusetts, for No. 175, an im- 
proved machine for carding wool. 

A Certificate of Honorable Mention. 

To C. H. Eisenbrandt, Baltimore, Maryland, for No. 822, deposit- 
ed by maker, a writing machine for the use of the blind. 

A Certificate of Honorable Mention. 

To T. Mason, of Philadelphia, (a youth,) for No. 315, a complete 
working model of a fire engine, very beautifully executed. 

A Certificate of Honorable Mention. 

The Committee further awards to W. A. Armstrong, of New York, 
for No. 751, a knife cleaner, well adapted to use in large families. 

A Certificate of Honorable Mention. 

Also to Samuel Pennock, of Kennett Square, Pennsylvania, for 
No. 871, an ingenious drilling machine, for planting corn, wheat, &c. 

A Certificate of Honorable Mention. 

The judges recommend for examination by the committee on Science 
and the Arts, No. 338, a model of a three-ply carpet loom, by J. A. 
Scott, No. 352, a model of a compound capstan, by R. C. Taylor, and 
No. 278, a stone cutting machine, by Hines & Houpt. 

The beautiful self-acting medal ruling machine, by Joseph Saxton, 
of the U. S. Mint, excited general admiration. As Mr. Saxton is a 
member of the Board of Managers, no further notice can be taken of 
it here. 

To J. M. Clintock, of Philadelphia, for No. 380, a mortising machine. 

A Certificate of Honorable Mention. 

The Committee would have made an award to Wm. Smith, of 
Philadelphia, for No. 813, a bank note transferring press, had it been 
brought to the exhibition in time. 

A lathe by Charles L. Oram, is worthy of notice. 

A fire engine, deposited by John Agnew, is very creditable to him 
asa manufacturer of this article. Mr. Agnew being a member of the 
Board of Managers, no award can be given to it. 


X1.—Stoves and Grates. 


In no branch of the exhibition has there been a greater amount o! 
competition than in this. The specimens of stoves for parlors and 
kitchen use, and the cooking ranges were numerous, and the locality 
of the exhibition afforded an excellent opportunity for showing prac- 
tically the various merits of the different forms. In all of those made 
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of cast iron, the improvements in the art of iron founding were dis- 
tinctly to be marked. 

The judges were of opinion that no one of the cooking stoves was 
superior in usefulness and durability to some which have received 
the premiums on former occasions, The cooking ranges were in gene- 
ral those which have already met with commendation, one of them, 
however, presenting novel features, is recommended forthe award of 
a medal. 

As the opinion of the Committee of judges is fully given in their 
report, it has been referred for publication in the Journal of the In- 
stitute. 

The Committee awards to Julius Fink, of Philadelphia, for the 
cooking range, No. 42, deposited by him. A Silver Medal. 

To John Estlin, of Philadelphia, for No. 261, a cooking stove. 

A Certificate of Honorable Mention. 

To Pleis, Foering & Co., of Philadelphia, for No. 438, “a salaman- 
der stove with a very convenient appendage for heating sad irons.”’ 

A Certificate of Honorable Mention. 

This stove is understood to be the invention of Mr. Frederick Foer- 
ing. 

To J. L. Mott, of New York, for No. 487, deposited by Dewitt C. 
Mott, consisting of several stoves, with new and ingenious contrivan- 
ces. A Certificate of Honorable Mention. 

To J. L. Mott, of New York, for No. 487, deposited by Dewitt C. 
Mott, a portable open boiler, or cauldron, and furnace. 

A Certificate of Honorable Mention. 

To Harned & Elliot, for No. 865, a parlor self-regulating stove, 
of remarkably neat form, for burning coal, combining great economy 
of fuel, with cleanliness. 

A Certificate of Honorable Mention. 

To Samuel R. Andrews, of Philadelphia, for No. 495, a cooking 
range. A Certificate of Honorable Mention. 

To Samuel Lioyd, Philadelphia, for No. 667, acooking range. 

A Certificate of Honorable Mention. 


XIL—Cabinet Ware. 


No department of the decorative arts has shown more improvement 
than this, in the quality of the articles exhibited. The report of the 
judges is full and explicit, and containing hints which may be of ser- 
vice to this branch of art, is referred for publication. 

To C. H. & J. F. White, for a sofa and chairs, “very superior speci- 
mens of design and workmanship.”’ A Silver Medal. 

To J. & A. Crout, of Philadelphia, for No. 121, a centre table of 
Lombardy Poplar, remarkable for “boldness and beauty of design, 
and elegance of workmanship.”’ A Silver Medal. 

To J. P. Sherborne, of Philadelphia, for No. 79, two dressing 
bureaus, “beautiful specimens of furniture, in the Tudor Gothic style.”’ 

A Certificate of Honorable Mention. 
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XUI1.— Musical Instruments. 


The judges have, as usual, given much attention to the examina- 
tion of the instruments produced for exhibition. They speak highly 
of the pianos as presenting, on the average, an improvement upon 
those exhibited in former years, but do not consider the excellence of 
any one or more as sufficiently marked to require the award of the 
highest honors of the exhibition. Their report has been referred to 
the Committee on Publications. They notice especially No. 276, from 
the manufactory of Messrs. Reichenbach & Co., of Philadelphia; No. 
521, from A. H. Gale, of New York, deposited by J. C. Smith; Nos, 
282 and 246, from C. Meyer, of Philadelphia; and No. 123, from the 
Manufacturing Company of Philadelphia. 

In accordance with their recommendation, awards were made, 

To T. J. Weygandt, of Philadelphia, for No. 227, an eight keyed 
flute, remarkable for its strength of tone and fullness, and richness in 
the lower parts of the scale. A Certificate of Honorable Mention. 

To J. Ptaff, of Philadelphia, for No. 396, an eight keyed flute, ad- 
mired for the “sweetness and richness of its upper notes.’’ 

A Certificate of Honorable Mention. 


XIV.—Glass, China and Earthenware. 


One of the most interesting and generally noticed portions of the 
display at this exhibition consisted of the articles of earthenware. 

The articles, No. 106, made by Abraham Miller, consisting of the 
finer kinds of earthenware, as plates, vases, and ornamental flower 
pots, were recommended for a premium, but in consequence of Mr. 
Miller being a member of the Board of Managers of the Institute, 
this cannot be awarded. 

The Committee awards to the American Pottery Company, of 
Jersey city, for No. 31, deposited by Peter Wright & Sons, and con- 
sisting of embossed-ware jugs, tea ware, spittoons, &c., of spittoons 
with white raised figures, of druggists’ jars, &c. A Silver Medal. 

To the Boston and Sandwich Glass Company, for the best display 
of cut glass in the exhibition, deposited by W. M. Muzzey, S. ‘Tyn- 
dale and James Kerr. A Silver Medal. 

To the Union Glass Works of Philadelphia, for No. 147, deposited 
by Charles B. Austin, the best specimen of colored glass exhibited. 

A Silver Medal. 

To Coffin, Hay & Bowdle, of the Jersey Glass Works, for No. 159, 
deposited by them, window glass, showing improvements in this use- 
ful branch of manufacture. A Certificate of Honorable Mention. 

To C. M. Greiner, of Philadelphia, for No. 9, specimens of painting 
upon porcelain. A Certificate of Honorable Mention. 

It is to be regretted that the artist has expended so much labor and 
time in decorating an inferior porcelain article of foreign manufac- 
ture. 


XV.—Paper Hangings. 


Although the excellence of the specimens of paper hangings was as 
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great as at the last exhibition, the number and variety was very much 
reduced. The Committee, nevertheless, agrees with the judges in the 
opinion that the intrinsic excellence of the articles presented by How- 
ell & Brothers, entitles them to high commendation. The Committee 
awards to Howell & Brothers, Philadelphia, for No. 36, deposited by 
them, specimens of paper hangings in various styles. 

A Certificate of Honorable Mention. 


XVI.—Books and Stationary. 


The judges speak in terms of high commendation of the improve- 
ment manifested in all the parts of what may be called the manufac- 
ture of books, including the paper, the typography, and binding, beau- 
tiful specimens of which have this year been exhibited. ‘There was 
no novelty in the exhibition of paper; the same varieties, and from 
nearly the same makers, having been presented as at the last exhibi- 
tiou. Many articles of stationary were for the first time produced, 
with a perfection which must establish their use in the stead of the 
corresponding imported ones. 

The printing papers of Tileston & Hollingsworth, of Milton, Massa- 
chusetts, and of H. V. Butler, of Paterson, New Jersey, are favor- 
ably noticed by the Committee of judges. The copper plate printing 
paper of Tileston & Hollingsworth, received special notice at the last 
exhibition, as was also the case with the colored papers for lining 
books, make by R. & A. H. Hubbard, of Norwich, Connecticut. 

In book-binding, the Committee awards to Benjamin Gaskill, of 
Philadelphia, for No. 381, excellent specimens of book-binding. 

A Certificate of Honorable Mention. 

To Lippincott & Co., of Philadelphia, for No. 435, containing beau- 
tiful specimens of binding. A Certificate of Honorable Mention. 

The judges particularly refer to the execution of the edition of 
Byron, which is one of the books exhibited in No. 435, highly com- 
mending every part of it, and especially noticing the stereotyping by 
Mr. Fagan. 

To C. Carle, of Philadelphia, for No. 157, specimens of book bind- 
ing, designed with taste and executed with skill. 

A Certificate of Honorable Mention. 

To Johnson & Smith, Philadelphia, for No. 1, containing speci- 
mens of types made by them. 

A Certificate of Honorable Mention. 

To Carey & Hart, of Philadelphia, for No. 385, the Gift for 1343, 
entirely of American materials. 

A Certificate of Honorable Mention. 

In the articles of stationary, the judges refer with the highest praise 
to the superior work of the Blank Books, manufactured by Hogan 
& Thompson, of Philadelphia; also to the steel pens, the wafers, seal- 
ing wax and ink, exhibited by them, for which, however, no award 
can be made on account of Mr. Thompson’s position as a manager of 
the Institute. The blank books bound by Thomas Leitch, and by 
Messrs. Lippincott & Co., are also noticed. 

The writing papers of Jessup & Brothers, of Westfield, Massachu- 
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setts, and of R. & A. H. Hubbard, of Norwich, Connecticut, were 
noticed at the last exhibition. 

The Committee now awards— 

To Joseph C. Robinson, for No. 391, deposited by Mr. Conrad, a 
beautiful specimen of large writing paper. 

A Certificate of Honorable Mention. 

To the Wading River Co., of McCartyville, New Jersey, for a 
specimen of cloth paper, contained in No. 455, deposited by Wm. 
McCarty. A Certificate of Honorable Mention. 

The different black inks exhibited were found to be of good quality. 

The admirable wall paper of C. & W.H. Magarge was noticed 
at the last exhibition. 

The articles deposited by R. Lindsey & Co., fully sustained the re- 
putation of that house, but were too late for competition. 


XVII.—Fine Aris. 


The following awards are made, with reference to the opinions ex- 
pressed by the Committee of judges: 
To A. Cornu, of Philadelphia, for No, 233 ; drawings of machinery, 
&c,, executed with the pen, and remarkable for exactness and beauty. 
A Certificate of Honorable Mention. 
To J. Gibson, of Philadelphia, for No. 497; painted imitations of 
various woods. A Certificate of Honorable Mention. 
To John T. Bowen, of Philadelphia, for No. 3614 , specimens of 
colored lithographic prints, from drawings by Audubon. 
A Certificate of Honorable Mention. 
The judges also speak with commendation of No. 96, paintings of 
fruit, &c., by G. B. Ord; of No. 82, drawing of the excavator, for rail- 
roads, by S. R. Mason; of No. 462, imitation of crayon drawings, by 
Victor Ernette; of No. 850, machine drawings, by H. R. Campbell, 
and of No. 772, two views of the volcano of Katuca, in the island of 
Hawaii. 
The Committee awards: 
To C. K. Frost, of Philadelphia, for No. 70, beautiful specimens 
of engraving on wood, in different departments of the art. 
A Certificate of Honorable Mention. 
To T. Mumford, of Philadelphia, for No. 102, fine engravings on 
wood. A Certificate of Honorable Mention. 


XVIIL.—Silver and Plated Goods. 


The report of the Committee of judges who examined the articles 
of this class, is clear and explicit; following its indications, the Com- 
mittee of Premiums awards: 

To Bailey & Kitchen, of Philadelphia, for No. 321, a silver tea ser- 
vice, with spoons, forks, &c., of beautiful design and workmanship. 

A Certificate of Honorable Mention. 

To Bard & Lamont, of Philadelphia, for No. 376, a fireman’s horn, 
of silver, of fine proportions and finish. 

A Certificate of Honorable Mention. 
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To Samuel Bland, of Philadelphia, for No. 209, a patent lever 
watch. A Certificate of Honorable Mention. 


XIX.—Book Binders’ Tools. 


There can hardly be said to have been competition in this depart- 
ment of the exhibition, the specimens being in different branches of 
the art. 

The following awards are made as most just!y due by the intrinsic 
excellence of the work : 

To Gaskill & Copper, of Philadelphia, for No. 23, containing vari- 
ous specimens of book binder’s stamps, of beautiful workmanship, 
presenting improvement upon those heretofore exhibited by them. 

A Certificate of Honorable Mention. 

To Allen Leonard, of Philadelphia, for No. 166, a brass die for 
embossing, exhibiting, according to the report of the judges, skill, 
taste, and judgment. A Certificate of Honorable Mention. 

The steel dies for embossing, No. 398, by A. C. Morin, fully sus- 
tain the character of the work of that artisan. 


XX.—Marble and Statuary. 


The committee makes the following awards: 

To Joseph Maples, of Philadelphia, for No. 254, a small sarcopha- 
gus, of Italian marble, of creditable design and workmanship, and a 
slab, with a shield encircled by a laurel wreath beautifully wrought. 

A Certificate of Honorable Mention. 

To John McFadden, of Philadelphia, for No. 88, an Italian marble 
bath with figures inlaid, in imitation of Mosaic. 

A Certificate of Honorable Mention. 


XXI.—Hats and Caps. 


Few of these articles were exhibited. The judges mention the hats 
deposited by Charles Oakford, as remarkable for the fineness of the 
materials of which they are made, and speak favorably of the hats 
and caps deposited by Charles F. Raymond, of the hats and military 
caps deposited by John Simpson, and of the beaver bonnet deposited 
by Emmor Kimber, Jr. 

An award is made to H. S. Miller, Philadelphia, for No. 355, de- 
posited by maker, six hat bodies, which are in the opinion of the 
judges the best exhibited. A Certificate of Honorable Mention. 


XXIL—Combs and Brushes. 


The following awards are made to the makers of these articles: 
To S. Winner, of Philadelphia, deposited by maker, for No. 226, 
a case of combs, good in style and workmanship. 
A Certificate of Honorable Mention. 
To Meyers Busch, of Philadelphia, for No. 604, a case of fancy 
brushes. A Certificate of Honorable Mention. 
The brushes made by the pupils of the Pennsylvania Institution for 
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the instruction of the blind, No. 313, are considered decidedly better 
aticles than those submitted at the last exhibition. 


XXIIL.—Coach Work. 


Some of the specimens under this head, were much admired.— 
Awards were made: 

To Ogle & Watson, Philadelphia, for No. 504, deposited by maker, 
the Ashburton carriage, pronounced by the committee of judges to be 
of superior workmanship. A Silver Medal. 

To A. Knowles & Co., Philadelphia, for No. 73, deposited by ma- 
ker, two neat and well finished sleighs. 

A Certificate of Honorable Mention. 


XXIV.—Leather and Morocco. 


This branch of the exhibition was meagre indeed, in the number of 
specimens presented. Without entering into the reasons which might 
be assigned for this, the committee would observe that the manufac- 
turers of our city alone, have not been fuliy represented in this article, 
and would recommend to the enterprising members of this trade to 
let the public have a fairer sample as to the extent of their work at 
the next exhibition. 

The articles deposited by Scattergood & Boustead, by Lippin- 
cott, and by A. & J. Peterson, fully sustained their high reputa- 
tion for skill in their art. 

The Bag Hide, by Scattergood & Boustead, is a fine article, and 
would do credit to any shop or market. 

A Certificate of Honorable Mention. 


XXV.—Bools and Shoes. 


In accordance with the spirit of the report of the Committee of 
judges, the following awards are made: 
To J. A. Sengenberger, of Philadelphia, for No. 177, the best spe- 
cimens of boots and shoes exhibited. 
A Certificate of Honorable Mention. 
To J. Thornley, of Philadelphia, for No. 363, India rubber shoes, 
which show considerable improvement in these articles. 
A Certificate of Honorable Mention. 
The judges speak favorably also of the India rubber boots and shoes 
exhibited by John L. Ripley, and express a regret that some of the 
best specimens of boots and shoes were brought to the exhibition too 
late to come under their notice. 


XX VI.—Chemicals. 


The specimens of chemical preparations were very beautiful.— 
Those of Wetherill & Brothers, Harrison & Brothers, Carter & Scat- 
tergood, and Farr, Powers & Weightman, are all spoken of in htigh 
terms by the judges. The glass, for chemical purposes, manufactured 
by the New England Glass Co., and deposited by W. M. Muzzey, is 
strongly recommended to chemists. 
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The judges recommend the following awards which are hereby 
made. 
To Carter & Scattergood, of Philadelphia, for No. 297, a very 
beautiful specimen of Prussian blue 
A Certificate of Honorable Mention. 
To Farr, Powers & Weightman, of Philadelphia, for the general 
excellence of the preparations exhibited by them, Nos. 406 and 407. 
A Certificate of Honorable Mention. 
The Committee awards: 
To Eugene Roussel, of Philadelphia, for No. 224, the best display 
of soaps, perfumery, &c., yet exhibited. A Silver Medal. 


XXVII.—Philosophical Apparatus. 


This is a growing and useful branch of the mechanic arts. The 
Committee regards the execution of the meridian circle, by William 
J. Young, as marking a new era in the application of the arts. The 
report of the judges, which is very full upon all the articles, is refer- 
red for publication. ‘The Committee in accordance with the recom- 
mendations of the judges, awards: 

To William J. Young, of Philadelphia, for No. 872, a five feet me- 
ridian circle, or transit instrument, copied from the High School Tran- 
sit of Ertel & Sons, of Munich. A Silver Medal. 

To A. D. Crane, for No. 356, deposited by Smith & Brothers, of 
Philadelphia, a clock with a torsion pendulum, a curious and com- 
pact form of mantle clock. A Silver Medal. 

To James F. Duffey, of Philadelphia, for No. 256, various electro- 
magnetic instruments of neat execution. 

A Certificate of Honorable Mention. 

To Thomas Hill, of Cambridge, Massachusetts, for No. 517, a ma- 
chine for assisting in determining the occurrence of time of occultations 
and called an “occultator.”” A Certificate of Honorable Mention. 

To James Bingham, for No. 519, various articles of electro-mag- 
netic apparatus, neatly executed. 

A Certificate of Honorable Mention. 

To H. M. Paine & Co., of Liecester, Massachusetts, for No. 857, 
periscopic and cylindrical spectacles. 

A Certificate of Honorable Mention. 

The judges also speak in terms of warm commendation of a gold 
lever watch, No. 209, the movement of which, except the chain and 
main spring, was executed by Samuel Bland; ofa case of watch dials, 
No. 210, by Wm. J. Mullen; and of an admirably finished theodolite, 
No. 244, by Edmund Draper. 

In the spirit of encouragement to youthful efforts, which the Frank- 
lin Institute has always manifested, the following award is made: 

To James Duffey, Jr., of Philadelphia, for No. 275, containing, 
among other articles of philosophical apparatus, a model of a combina- 
tion of machinery. A Certificate of Honorable Mention. 


Vou. IV, 3np SzentEs.—No. 5.—NovemBeR, 1842, 30 


350 Franklin Institute. 


XXVIIL—Straw Goods. 


In accordance with the recommendations of the judges, the award 
is made: 

To Miss Blake, of Wrentham, Massachusetts, part of a case, No. 
443, deposited by Thomas White, a straw bonnet, the beautiful plait- 
ing of the material of which was executed by her. 

A Silver Medal. 


XXIX.—Surgical Instruments, §c. 


There was not much variety in these articles. In accordance with 
the report of the acting judges, the Committee awards: 
To E. Flohr, of Philadelphia, for No. 430, a mounted cranium. 
A Certificate of Honorable Mention. 
To B. C. Everett, of Philadelphia, for No. 334, a case of surgical 
bandages. A Certificate of Honorable Mention. 
The abdominal supporter by Dr. Banning, although coming too 
late to enter into the competition, is thought so highly of by the judges 
on surgical instruments, that the Committee awards it, 
A Certificate of Honorable Mention. 


XXX.—Copper, Brass, and Plumbers’ Work. 


There was very little variety in the articles classed under this head. 
The judges speak favourably of the copper tubes for locomotive 
boilers, No. 49, by Wayne & Roberts, of Philadelphia; of the large 
bell, No. 357, by L. Debozear, of Philadelphia; and of brass castings, 
by Isaac Babbit, of Boston. 


XXXI.—Tin Ware. 


The display of tin ware was not more various than on former occa- 
sions, the judges recommend, and the Committee awards: 
To Harned & Elliott, of Philadelphia, for No. 274, a tin ball, or 
sphere, twenty-eight inches in diameter, for a steeple ball. 
A Certificate of Honorable Mention. 


XXXII.—Paints and Colors. 


The specimens of paints and colors exhibited were highly credita- 
ble to the manufacturers. The judges recommend the following 
award which is hereby made. 

To R. A. Tilghman, of Philadelphia, for No. 548, specimens of su- 
perior chromate of lead. A Certificate of Honorable Mention. 

The judgment of the Committee on chemicals, in reference to the 
excellence of the Prussian blue, No. 297, of Carter & Scattergood, is 
confirmed by the judges on paints and colors, who also recommend it 
to Honorable Mention. 


XXXIIL.—Fancy Articles. 


It is believed that the quality of the specimens of fancy articles was 
better than at preceding exhibitions. The following awards are 
made in compliance with the recommendations of the Committee o! 
judges. 
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To Thomas Bogue, of Philadelphia, for No. 309, “a case of gentle- 
men’s wigs and scalps.” A Certificate of Honorable Mention. 

To F. J. Dressler, of Philadelphia, for No. 422, a case of fancy hair 
work—the best exhibited. | A Certificate of Honorable Mention. 

To T. B. Smith, of Philadelphia, for No. 516, an assortment of 
pickles of excellent flavor. A Certificate of Honorable Mention. 

To Joseph S. Dunlap,of Philadelphia, for No. 394, a jar of candy, 
the best exhibited. A Certificate of Honorable Mention. 

The display of confectionary, by Mr. Parkinson, is very creditable, 
and evinces a high degree of excellence in this branch of manufac- 
ture. The beautiful pagoda, seven and a half feethigh, of transpa- 
rent candy, which ornamented the summit of the centre circular table, 
in the exhibition room, was made by him, and added much to the ef- 
fect of the general view. A Certificate of Honorable Mention. 

The Committee proposes to submit those of the reports of the 
judges which are most interesting, to the Committee on Publication 
of the Institute. 


Practical & Theoretical Mechanics & Chemistry. 


New .4ct of Congress providing for the Registering of Designs, 
and for Amending the Patent Law in certain particulars. 


It has long been a subject of serious and just complaint that the 
laws of the United States did not afford any protection to the art of 
designing, as applied to a number of manufactures; the subjoined act 
of Congress removes this difficulty, giving an exclusive right to the 
author, or inventor, of any new design, for seven years. This protec- 
tion will be very extensive in its application, and in a number of in- 
stances where patents have been refused under the laws previously 
existing, they may be obtained under that now presented. Many 
very ornamental patterns, for example, have been made for stoves, 
which have been got up in good taste, and at great expense; but as 
the article did not present any thing new in the principle of its con- 
struction and operation, a patent could not be granted for it. 

There are a great number of cases in which it will not be possible 
tocomply with the requirement of the last section of this act. If a 
person obtains a patent for improved pins, needles, nails, or screws, 
or for an improved liquid for burning in lamps, he will be at some 
loss in attempting to “stamp on each article vended, or offered for sale, 
the date of the patent.’’ This appears to be a strange oversight in 
the wording of the law. If it had provided that whenever the word 
patent was stamped upon an article, it should be accompanied with 
the date of the patent, the thing would have been practicable. The 
phraseology of this section is obscure in other respects. 
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in ct in addition to an ct to Promote the Progress of the Use- 
Sul Arts, and to Repeal all Acts, and parts of cts, heretofore 
made for that purpose. 


Be it enacted by the Senate and House of Representatives of the 
United States of America in Congress assembled, That the Treasu- 
rer of the United States be, and he hereby is, authorized to pay back, 
out of the patent fund, any sum or sums of money, to any person who 
shall have paid the same into the Treasury, or to any receiver or de- 
pository, to the credit of the Treasurer, as for fees accruing at the Pa- 
tent Office through mistake, and which are not provided to be paid 
by existing laws, certificate thereof being made to said Treasurer by 
the Commissioner of Patents. 

Sec. 2. And be it further enacted, That the third section of the 
act of March, eighteen hundred and thirty-seven, which authorizes 
the renewing of patents lost prior to the fifteenth of December, eigh- 
teen hundred and thirty-six, is extended to patents granted prior to 
said fifteenth day of December, though they may have been lost sub- 
sequently: Provided, however, The same shall not have been record- 
ed anew under the provisious of said act. 

Sec. 3. dnd be it further enacted, That any citizen or citizens, 
or alien or aliens, having resided one year in the United States, and 
taken the oath of his or their intention to become a citizen or citizens, 
who by his, her, or their, own industry, genius, efforts, and expense, 
may have invented and produced any new and original design for a 
manufacture, whether of metal or any other material or materials, or 
any new and original design for the printing of woollen, silk, cotton, 
or other fabrics, or any new and original design for a bust, statue, or 
bas relief, or composition in alto or basso relievo, or any new and 
original impression or ornament, or to be placed on any article of 
manufacture, the same being formed in marble or other material, or 
any new and useful pattern, or print, or picture, to be either worked 
into or worked on, or printed, or painted, or cast, or otherwise fixed 
on, any article of manufacture, or any new and original shape or con- 
figuration of any article of manufacture not known or used by others 
before his, her, or their invention or production thereof, and prior to 
the time of his, her, or their application for a patent therefor, and who 
shall desire to obtain an exclusive property or right therein to make, 
use, and sell and vend the same, or copies of the same, to others, by 
them to be made, used, and sold, may make application in writing to 
the Commissioner of Patents, expressing such desire, and the Com- 
missioner, on due proceedings had, may grant a patent therefor, as 
in the case now of application for a patent: Provided, That the fee 
in such cases, which by the now existing laws would be required of 
the particular applicant, shall be one-half the sum, and that the dura- 
tion of said patent shall be seven years, and that all the regulations 
and provisions which now apply to the obtaining or protection of 
patents, not inconsistent with the provisions of this act, shall apply to 
applications under this section. 

Sec. 4. And be it further enacted, That the oath required for ap- 
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plicants for patents may be taken, when the applicant is not for the 
time being residing in the United States, before any minister, pleni- 
potentiary, charge d’ affairs, consul, or commercial agent, holding 
commission under the Government of the United States, or before any 
notary public of the foreign country to which such applicant may be. 
Sec. 5. And be it further enacted, That if any person or persons 
shall paint or print, or mould, cast, carve, or engrave, or stamp, upon 
anything made, used, or sold by him, for the sole making or selling of 
which he hath not or shall not have obtained letters patent, the name 
or any imitation of the name of any other person who hath or shall 
have obtained letters patent for the sole making and vending of such 
thing, without consent of such patentee, or his assigns or legal repre- 
sentatives; or if any person, upon any such thing not having been 
purchased from the patentee, or some person who purchased it from 
or under such patentee, or not having the license or consent of such 
patentee, or his assigns or legal representatives, shall write, paint, 
print, mould, cast, carve, engrave, stamp, or otherwise make or affix 
the word “patent,”’ or the words “letters patent,’’ or the word “pa- 
tentee,”’ or any word or words of like kind, meaning, or import, with 
the view or intent of imitating or counterfeiting the stamp, mark, or 
other device of the patentee, or shall affix the same, or any word, 
stamp, or device, of like import, on any unpatented article, for the pur- 
pose of deceiving the public, he, she, or they, so offending, shall be 
liable for such offence to a penalty of not less thar one hundred dol- 
lars, with costs, to be recovered by action, in any of the circuit courts 
of the United States, or in any of the district courts of the United 
States having the powers and jurisdiction of a circuit court; one-half 
of which penalty, as recovered, shall be paid to the patent fund, and 
the other half to any person or persons who shall sue for the same. 
Sec. 6. dnd be it further enacted, That all patentees and assig- 
nees of patents hereafter granted, are hereby required to stamp, en- 
grave, or cause to be stamped or engraved, on each article vended, 
or offered for sale, the date of the patent; and if any person or per- 
sons, patentees or assignees, shall neglect to do so, he, she, or they, 
shall be liable to the same penalty, to be recovered and disposed of in 
the manner specified in the foregoing fifth section of this act. 
JOHN WHITE, 
Speaker of the House of Representatives. 
WILLIE P. MANGUM, 
President of the Senate pro tempore. 
Approved August 29, 1842. 
JOHN TYLER. 


On the Manufacture of Sulphuric Acid. Read before the British 
Association for the Advancement of Science, by Mr. Witttam 
Buyru. 

The ordinary process of manufacturing sulphuric acid, by introduc- 
ing into a leaden chamber a mixture of sulphurous acid, red nitrous 


fumes, and common air, has been long practiced. Like many other 
30* 
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improvements in the arts, it seems to have been more the result of 
chance than the*application of scientific skill; and chemists remained 
long in the dark as to the true nature of the changes which took place 
in the vitriol chamber. The first satisfactory explanation was given 
to the world by Clement and Desormes, in 1806. These chemists dis- 
covered the white chrystalline compound which is now known to be 
formed when sulphurous acid, red nitrous fumes, common air, and the 
vapour of water, are mixed together, and exposed to a sufficiently 
low temperature. They also observed the remarkable property which 
it possesses of being decomposed when put into water, and of being 
resolved into nitric oxide and sulphuric acid. This fact they applied 
to explain the important part performed by the nitric oxide, in ena- 
bling the sulphurous acid to be still farther oxydized at the expense of 
the oxygen in the common air. The formation of the crystalline 
compound in the leaden chamber, its decomposition by the weak acid 
at the bottom of the chamber, and the evolution of nitric oxide to be 
again changed into red nitrous fumes by the oxygen of the common 
air—is the favorite theory of chemists at the present time, and seems 
to be now generally admitted. M. Adolph Rose, of Berlin, has re- 
cently published a paper on the “combination of hydrated sulphuric 
acid with nitric oxide. The object of the paper is to show that the 
impurity in the sulphuric acid of this country, which has hitherto 
been considered to be nitric acid, is not nitric acid, but a combination 
of sulphuric acid and nitric oxide. He also shows that this com- 
pound of sulphuric acid and nitric oxide, is identical with the white 
crystalline formed in the vitriol chamber. ‘There are some facts men- 
tioned in this important paper which deserve attention; and it is more 
particularly the object of these remarks to bring them under the no- 
tice of those members of the Association who inay be interested in the 
manufacture of this important acid. It is well known that, in the 
making of sulphurie acid, when the acid in the chamber reaches the 
specific gravity of 1.450, it is impossible to go beyond this point with- 
out increasing the proportion of nitre; and even with an increased 
proportion of nitre, the product of acid is less than it ought to be. 
The reason is, that sulphuric acid, of the specific gravity of 1.450, acts 
very slowly in decomposing the white compound; and acid of the 
specific gravity of 1.500, will not act upon it at all, but, on the contra- 
ry, it has a tendency to dissolve and retain it. 

Mr. Blyth demonstrated these facts by experiments. 

M. Adolph Rose states that when sulphuric acid, containing the 
compound, is concentrated by distillation, at one part of the process 
pure acid comes over; and when the acid in the retort has reached the 
specific gravity of 1.84, it will be found, if examined, to contain nitric 
oxide. It follows from this, that when sulphuric acid is raised in the 
chamber above the specific gravity of 1.500, it will be found, after 
being rectified, more or less contaminated with the nitrous compound. 
He made a number of trials, to ascertain the effect of the nitrous com- 
pound upon indigo. Some of the compound was dissolved, by the 
aid of heat, in sulphuric acid of specific gravity of 1.600. To this so- 
lution he added some drops of a strong solution of indigo in pure rec- 
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tified sulphuric acid. The blue color of the indigo was immediately 
destroyed. M. Adolph Rose also states, that, if rectified sulphuric 
acid, which is contaminated either with nitric acid or nitric oxide, be 
diluted with twice its bulk of water, and concentrated by distillation 
till it reaches the specific gravity of 1.84, the concentrated acid will 
be found to have been freed from both of these compounds. It fol- 
lows, from this experiment, that in order to obtain sulphuric acid suf- 
ficiently pure to be used in the preparation of sulphate of indigo, it 
would only be necessary to draw the acid from the chamber at a low 
specific gravity, not higher, perhaps, than 1.300 or 1.350. Rectified 
sulphuric acid, prepared from acid drawn from the chambers at the 
above strength, if found to be perfectly free from all nitrogeneous 
compounds, will be a great acquisition to the woollen dyer in the pre- 
paration of his sulphate of indigo; and when we consider the large 
quantities of acid used for this purpose, it will be admitted to be a 


subject of great importance, Lond. Atheneum. 


Carpet Tapestry. 


Professor Vignoles exhibited specimens of newly invented carpet 
tapestry, at a meeting of the British Association for the Advancement 
of Science, and he explained that these works were made on the prin- 
ciple of the ancient mosaics, being composed of innumerable trans- 
verse sections of woollen threads. No painting, no coloring, was 
used; all the effect was produced by ends of worsted about one-eighth 
of an inch long, standing vertically, one end being seen, and the other 
cemented by India rubber to a cloth. The exact operation was yet 
a secret, but he believed that two frames of fine wire, or perforated 
zinc, (some with even 4,000 perforations in an inch,) were placed over 
each other, exactly vertically, the distance being only regulated by 
the height of the room, in the present instance he believed about five 
feet. ‘Ihe picture to be copied being then traced on the top side of 
the upper frame, a workman passed threads of dyed wool through 
the corresponding holes in the top and bottom frames, of course, as 
in tapestry, varying his shades and colors until he is satisfied with the 
effect; this he can judge of by looking down on the upper ends of the 
threads, although to a person looking at the space between the frames, 
there seems only a confused and compact mass of worsted. When 
the workman is satisfied, the upper ends of the threads are covered 
with India rubber cement, and a cloth is laid upon them also covered 
with cement; the ends of the threads firmly adhere to this cloth. By 
means of a sharp cutting instrument, the entire mass of threads is now 
cut through transversely, at about one-eighth of an inch from the 
cloth, and this process being repeated, a fresh copy is obtained from 
every one-eighth of an inch. In the present frames, being five feet 
apart, 480 copies can be cut, and as there is no limit to the distance, 
except in the height of the apartment, thousands of copies may be 
taken of each. Were this not the case, the invention, however inge- 
nious, would be too expensive to be purchased, except in solitary in- 
stances as specimens of curious art; but, from the facility of reproduc- 
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tion, this fabric was likely to come into general use for carpets, rugs, 
curtains, table and chair covers, &c.; for carpets and rugs it could be 


made with a longer nap, so as to give any degree of substance. 
Ibid, 


On the Improvement of the Telescope. 


At the twelfth meeting of the British Association for the Advance- 
ment of Science, Mr, Fox Talbot said, that this subject occurred to 
him about two years ago, when the Earl of Ross (then Lord Oxman- 
toun) was making much larger specula for reflecting telescopes than 
had ever been obtained before; and he thought, if once we had a very 
large and perfect speculum, it might be possible to multiply copies of 
it by galvanic means. He had observed, that if an electrotype cast 
were taken from a perfectly polished surface, the cast was also per- 
fectly polished; so that no defect of form from this cause could have 
an injurious effect on the speculum. The great and obvious defect 
was, that electrotypes were in copper, which reflected but little light. 
He mentioned these ideas to Professor Wheatstone, who said the 
same had occurred to him, and he showed him a paper which he had 
drawn up some months before, and in which he suggested the taking 
of the galvano-plastic casts of specula in platina, palladium, silver, 
or nickel, and for especial purposes gilding the copper; taking care 
that the two precipitations adhered well to each other. So that (said 
Mr. Talbot) the idea had suggested itself independently to both of 
them; but, on comparing notes, they found differences. Though it 
had occurred to him (Mr. Talbot) to precipitate white metals, yet he 
did not think that platina would have a sufficiently beautiful white 
metallic polish. Professor Wheatstone had, however, made choice 
of platina, and, varying the quantity till he found the required pro- 
portion, he obtained a mirror in platina, which appeared to him (Mr. 
Talbot) to have quite brilliant polish enough, and to be white enough 
to answer the purpose; and he considered, therefore, that Professor 
Wheatstone had proved, that, at least in one form, the specula of tele- 
scopes might be made by voltaic precipitation. His own idea was, 
that it might be possible to whiten the surface of the copper with- 
out injuring the form; and, therefore, having obtained a specu- 
lum in very bright polished copper, he (Mr. Talbot) whitened it, and 
transformed it into sulphuret of copper, and after having retained it 
about a year, he did not perceive the smallest alteration in any re- 
spect. This, therefore, appeared to him a mode by which important 
results for astronomers could be obtained. For the last year, perhaps, 
nothing further had been done, either by Professor Wheatstone or 
himself; but, the other day, being at Munich, he (Mr. Talbot) visited 
Professor Steinheil, who showed him his inventions, and told him he 
had discovered a method of making specuia by the electrotype. It 
so happened, that both Professor Steinheil and himself had published 
their respective methods about a month or six weeks before, the Pro- 
fessor having read a communication on the subject before the Acade- 
my of Science at Munich, and printed it, and he (Mr. Talbot) having 
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published his in England. Their modes were, however, different, as 
Professor Steinheil precipitated gold on the speculum of copper; and 
having precipitated a certain thickness of gold, he then precipitated 
copper on the back of the gold, to give it sufficient thickness. He 
(Mr. Talbot) should have thought beforehand that gold would not 
reflect light enough to be available; but Professor Steinheil informed 
him he had found, by careful experiment, that it reflected more light 
than polished steel. He allowed Mr. Talbot to look through a Gre- 
gorian reflecting telescope, of which the speculum was a common one, 
but gilded, and he found the image perfectly clear and well defined. 
A slight tinge of yellow was thrown over all the objects, but the 
image was perfectly clear and defined. 

Professor Steinheil said, that in the course of a year he should have 
a very large telescope, furnished not only with a speculum, but also 
with other apparatus, voltaically formed, so that telescopes might be 
made all from a good model, so as to insure greater accuracy of pro- 
portions; and in this way even very large telescopes might be con- 
structed, at a comparatively trifling expense. With reference to pre- 
cipitating copper on the back of the gold, the Professor had a simple 
expedient for securing adhesion. He first precipitated gold from the 
cyanide of gold, and he mixed with it cyanide of copper, and kept 
gradually increasing the quantity of the Jatter sort, so that an alloy 
was precipitated, which was continually increasing the copper with 
respect to the gold, till he had a speculum whose surface was gold, 
and which then became an alloy, the quality decreasing, till, at the 
bottom, it became pure copper. This was important, because with- 
out such experiments, one would not have known that such results 
would have followed, for some philosophers supposed that if we 
attempt to precipitate the salts of two metals, only one was precipi- 
tated; but Professor Steinheil informed him that they precipitated in 
union. He thus obtained a speculum with a face of gold and a back 


of copper. Ibid. 


On the Nature of Iron. 


Mr. Nasmyth brought forward, at a meeting of the British Asso- 
ciation for the Advancement of Science, several specimens to illustrate 
the remarks which he intended to make, in further illustration of for- 
mer observations. From late accidents, arising from the breaking of 
axles, the public were alive to the subject, and it was desirable that 
the question should be examined. In locomotive engines, the axle 
was the chief point of danger, and it was, therefore, important, both 
as a scientific and practical question, to determine the nature and ha- 
bitude of iron when placed under the circumstances of a locomotive 
axle. Experiment was the only way to discover this, and he would 
have wished to place iron under exactly similar circumstances, but 
the short time intervening since his last observations, had rendered it 
impossible to do so. One opinion at that time was, that the alternate 
strains in opposite directions, which the axles were exposed to, ren- 
dered the iron brittle, from the sliding of the particles over each other. 
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To illustrate this, Mr. Nasmyth took a piece of iron wire, and bent it 
back and forward; it broke in six bends. He had suggested anneal- 
ing as a remedy for this defect—in proof whereof, he took a piece of 
annealed wire, which bore eighteen bends, showing an improvement 
of three to one in favor of annealing. He should, therefore, advise 
railway companies to include in their specification that axles should 
be annealed; he did not like the custom of oppressing engineers with 
useless minutiz in specifications, but this was so useful and so cheap, 
that he considered it ought to be insisted on. To exhibit on a larger 
scale the effect produced on iron in our workshops, he showed a spe- 
cimen of iron as it came from the merchant; being nicked with a chi- 
sel, it broke in four blows with a sledge, at the temperature of 60 de- 
grees, with a crystalline fracture; by raising the temperature 40 de- 
grees higher it bore twenty blows, and broke with the fibrous or lig- 
neous fracture; so that the quality of iron was not the only circum- 
stance to be considered as influencing the fracture. I noticed, also, 
(said Mr. Nasmyth) the injurious effect of cold swaging, as causing a 
change in the nature and fracture of the iron; and here let us take the 
practical workshop view of the case, and not run after the ignis /a- 
tuus of electricity or galvanism, but consider the practical effects. 
Swaging was necessary in many cases, for instance, when an axle 
had collars welded on, these could not be finished with the hammer, 
and certain tools called swages were used, from the action of which, 
great condensation of the iron took place, and a beautiful polish was 
given to the surface, with what injurious effect he would show by the 
next specimen, which had been heated red hot, and then swaged till 
cold; it broke at one biow, without nicking, and the fracture was very 
close and beautiful, like steel. This showed the fallacy of considering 
close fine grain a good test of excellence in wrought iron, but mode- 
rate swaging was often necessary, and not injurious, unless where an 
over regard to finish carried it to excess. To prove that annealing 
restored the toughness and fibrous texture, a portion of the last bar 
was heated, and cold-swaged till cold as before; then heated dull red, 
and left to cool gradually. It bore 105 blows without breaking, and 
at last was rather torn asunder than broken, as was shown by the spe- 
cimen. This proved that the fibrous structure was restored by an- 
nealing, and he, therefore, thought it should be insisted on in speci- 
fications. The effect of heating to welding-heat was very injurious, 
unless the iron was subsequently hammered to close the texture. A 
piece of the same iron, heated to welding, and left to cool, broke 
without nicking, in one blow, showing very large crystals, especially 
in the centre. The effect of nicking was also very singular. The 
strength of iron was generally stated to be equal to its sectional area; 
but a nick not removing ;3, of the area, took away +), of the strength. 
Mr. Nasmyth broke a piece of nicked, or rather scratched, wire, to 
illustrate this point. These, and similar things, did not prove that 
science and practice were at issue; but, as Halley reached the great 
accuracy of his prediction of the return of his comet by taking into 
account the disturbing forces of Jupiter and Saturn, and the other 
planets amongst which the body had to pass, so scientific men should 


Living Under Water—ZIndia Rubber Stoppers. 359 


seek in the workshops correctional formule, by learning there the 
ractical occurrences which would elucidate their theories, and he 
hoped that these specimens might be of some use. Ibid. 


Living under Water without communication with the Atmosphere. 
Dr. Payerne’s Experiments. 


One of the most remarkable experiments of modern times, was per- 
formed last week by a Dr. Payerne, at that excellent experimental 
school, the Polytechnic Institute, Regent street. Dr. P. descended in 
the great diving bell of that establishment, in his ordinary dress, and 
remained there for the space of three hours without any communication 
whatever with the upper air, and apparently without having been in 
the slightest degree affected or inconvenienced by his long submersion. 
He states that he could just as easily have remained down twelve or 
twenty-four hours; indeed he assigns no limit to his powers of sub- 
aqueous vitality. General Pasley, and several other eminent scien- 
tific individuals kept watch at the bell during the whole of the three 
hours, and were perfectly satisfied that no supply of vital air was con- 
veyed to Dr. Payerne from above. 

Now that this surprising feat, so long regarded as ef the class of 
physical impossibilities has been at last accomplished, every one (as 
usual) is discovering how easy it is. It is only to take down with you 
something that will absorb the carbonic acid gas as fast as you gene- 
rate it, and something else (witha lucifer match or two to heat it) from 
which you may get free oxygen enough to keep you alive. Doubtless 
these are the main conditions of the experiment—and there are several 
well known substances which do possess these two requisites. Pure 
potassa, for example, will absorb nearly half its weight of carbonic 
acid gas; and chlorate of potass gives out, when heated, 3915 parts 
per 100 of oxygen. 

Dr. Payerne is said to be now engaged in constructing a sub- 
aqueous boat in which he will undertake to enter any enemy’s har- 
bour unseen, and in a single day apply the means of destruction to 


every ship it contains. Mech. Mag., May, 1842. 


India Rubber Stoppers for Bottles. 


At a meeting of the British Association for the Advancement of 
Science, Mr. Brockedon exhibited specimens of his patent India rub- 
ber stoppers for bottles, explaining the late improvements in the con- 
struction of the cores on which the India rubber is spread: The pre- 
sent cores, he said, were made of cotton twisted into strands, &c., by 
means of a machine which he explained by a diagram. The cylin- 
drical rope now consisted of several strands of tightly twisted cotton, 
lapped with flax thread, and laid together longitudinally, loose fine 
cotton rovings being placed between them; the entire was then lapped 
in a cylindrical form with flax thread, attaining by this method the 
advantages of perfect roundness and firmness. They also gave suffi- 
cient hold to the corkscrew, and bore the heating process well. These 
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stoppers would slide on glass when wet, but not when dry (although 
there was no cohesion in this latter state,) so that the bottler, by 
slightly wetting these stoppers with the liquor which he was bottling, 
could easily insert them; and when this slight film of moisture was 


dried up, the stopper required considerable force to withdraw it. 
Lond. Atheneum. 


On Painting Timber. 


We extract the following observations on painting timber when ex- 
posed to damp, by Mr. Lander, from the Professional Papers of the 
Royal Engineers, 

I beg to lay before you a few observations which I have made on 
the construction and causes of decay in bridges, on the works at De- 
venport, having been employed on the erection of the bridge at the 
north-west barrier, in the years 1812 and 1813, and also on a large 
repair in 1837; and Iam now employed on a similar repair at the 
north-east barrier bridge, which, I think, was built in 1816, which 
has induced me to make the following remarks: 

Ist. These bridges were paved with Guernsey pebbles, which, | 
think, was one cause of decay, as the wet constantly dripped through 
the joints, an evil which may be avoided by Macadamizing, by which 
such a compact body is formed that the wet cannot get through, and 
the joists and girders, &c., are thereby kept perfectly dry, besides the 
advantage of the vibration being very much reduced, as is the case 
now at the north-west barrier. 

2nd. The wood work below, as well as the under side of the floor- 
ing, was frequently payed over with coal tar, which, forming a thick 
body on the surface, was another, if not the greater, cause of decay, 
as it completely prevented the air from acting on the wood, thereby 
keeping all moisture within, which of itself is sufficient to decay it. 
It must be observed that the plank, or flooring, was so rotten, that in 
many places it would not bear the weight of the workmen, and many 
of the joists and girders broke into pieces in removing them; some of 
them were found to be quite dry, and in a similar state to snuff. 

3rd. As a further proof of the bad effects of the paying and paving 
bridges, I may state that the bridge at the south-east barrier across 
the old works leading to Stonehouse, the girders, joists, &c., of which 
have never been payed or painted, and the road above always Mac- 
adamized, remains sound and good at this time; and I know this to 
be a much older bridge than either of the former. 

4th. I should state that the timber alluded to above is oak, but | 
think the same observations will apply to other timber, and in other 
situations, such as fences, for many posts and rails of the stockade 
fence here have frequently been found decayed, while in other and 
older fences, although much worn by time, yet not having been payed 
or painted, the fibre of the wood remains in a healthy state. 

5th. I am also of opinion that skirting to walls, and linings to store- 
houses and other buildings, if not painted would last much longer, as 
the damp from behind would then be allowed to evaporate by the ac- 
tion of the external air. Civ. Eng. & Arch. Jour. 
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